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The procedure used to compute the disturbance torques affecting the Mariner IV
and Mariner V spacecraft during selected periods of flight are explained in Jet
Propulsion Laboratory TR 32-1305, Mariner IV and V Disturbance Torques and
Limit Cycles, Oct. 1, 1968. In this Addendum, more extensive examples are given
of computer printouts that provide quantitative information on torque limits and
limit cycles for the spacecraft. This information is presented in four selected plots,
as follows:
Plot I. Reduced position data and torque limits vs time, Mariner IV, 33% bits/s,
days 361-362, 1964.
Plot II. Reduced position data and torque limits vs time, Mariner IV,
33 1/3 bits/s, day 366, 1964.
Plot III. Reduced position data and torque limits vs time, Mariner 7V,
8 1/3 bits/s, days 102-105, 1965.
Plot IV. Reduced position data and torque limits vs time, Mariner V,
33 1/3 bits/s, days 171-173, 1967.
Throughout the plots, time is given in hours, minutes, and Seconds (GMT).
Symbols are as follows: * = pitch; X = yaw; O = V-axis roll; H = Z-axis or
true roll; $ = superimposed data points.
Wr
WContents
Plot I. Reduced position data and torque limits vs time, Mariner IV,
33 1/3 bits/s, days 361-362, 1964	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 1
Plot II. Reduced position data and torque lirnits vs time, Mariner IV,
33 1/3 bits/s, day 366, 1964	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 71
Plot III. Reduced position data and torque limits vs time, Mariner IV,
8 1/3 bits/s, days 102-105, 1965 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 101
Plot IV. Reduced position data and torque !imits vs time, Mariner V,
33 1/3 bits/s, days 171-173, 1967	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 197




Reduced position data and torque limits vs time,
Mariner IV, 33 1/3 bits/s, days 361-362, 1964














































.	 1	 1	 1	 1 1	 1	 1	 1	 1♦ 1	 1	 1	 1	 1	 1 1	 1	 1♦ 	 1	 1 1	 1	 1	 1	 1	 1 1♦ 	 I	 I	 1	 1 1	 1	 1	 1	 1
x x x x x X xx x x x x x x x
x x x X x x x x x x K X x x x
x x x X X x K X x x
a
0	 0000aooa o 0
0 0
aoa o0	 o0 0
S	 2 2. S 2 S S S SI	 S 2^
sxsxrxxxx x 'x I _I _ ..
rxx s
♦ ♦ ♦ +•• +





+i	 1	 1	 1	 1 1	 I^	 I	 l	 1	 i t	 I'i 	I	 1;	 1	 1 1	 1	 1	 ♦.. 	 1	 1 1	 lit	 11	 1 1♦ 	 1	 1	 1	 1 1	 III
	
I',	 1





tN In enl, In ':	 In
'., N
i
i, N^ N N
x x x W K K f< x x x >•
X X X x a K X X X X
x
2	 JPL TECHNICAL REPORT 32-1305
/' 1 r Lrt	 T 	 11	 nU,l
I04t.Uf
	 LIMITS	 A V t -- UPPFK	 -0.1til't4	 If	 U1	 - U.1263c936E	 U1	 U. 10135t122E
	
02
LI)WfK	 -U	 100,14	 t ,';f	 U1	 —0.32073513E
	 Ul	 0.6>374747t	 01





t g KtA	 tit	 PARAC
	
fit	 o.`,61tole7 c,1: -01
	 0.5671 ► 60tE-01	 V.152S2318f	 00
r	 I	 I	 I	 I	 1
I
I






♦ ♦ ♦ • ♦
X X' X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X XXXXXXX









O O O C O 2
Z Z Z S Z
O	 0 0 0 0 0 S Z I Z Z0000000 O Z Z i i Z •••••0 0 0 0 0 0 0 Z	 ••Z	 Z i Z i Z •••••••••O O O O U 0O	 O O C O C O 0 0 Z Z Z Z Z I Z Z	 •••
J	 O J=)00.'7 OO ♦ Zi Z ZiZ ♦ 	 • •
Z
_
Z Z Z Z ••••••
co"
O Oi0 i • •Z Z Z Z Z
i	 Z 
SS ••••••••










^1	 I I I	 1^1	 ( I	 I^1	 ♦ 	 I	 1 1	 11	 I!1	 I
:
14:' 1	 1^,	 I	 I
I	 I






1	 1 . 1	 ♦ "I 1	 1
i	 ;
I	 1., 1	 I1	 1
^ I
1	 ♦1 	 1^1	 I
1
1	 1^1	 11I	 ♦ I1	 I1	 1 ! 1	 I
^0 N m I r+1' OI ^0
I i	 . .r 	 I •r I	 ^ N.. ! N1^ t^11 11	 ^O i ml I	 O ! N: 1	 I -tl I	 ICI s ^^ 61	














































1	 1	 1	 1	 1	 1	 1♦ 	 I	 I	 1	 1	 1	 1	 1	 1♦ 	 1
♦











M N M M O
OI =


















• I • •••••
I
KXXXX XXX x x x x
x x; x
•••





xxxx'Ixx,♦ •.. •	 •• •; xxxxxxxx






♦,ZI Z O ,r 0 C C Of	 ♦ ', ♦ ♦ 'r
2;S ZSIiZZZ 10C 00,0
=r x _ x DS


























III	 I II I	 I I	 I	 I ♦ 	 1	 1 1	 1	 1	 1	 1+ I ♦ 	 1	 1	 1	 1 1	 1	 1	 1	 1♦ I	 l	 l	 t	 l	 l l	 l	 l ♦ 	 1	 1








of e o of























































	 UIT -01 0.17097475E OU






+ + I} ♦ + +i
I
I^ II II ^ I I ^
} 1 + +
I	 I
+^ } +
x x1 x xI
xxxxllxxxxxxl
;X X X x x X x x x x x X^ x XI xxxxl} I + +I } X XIX x x ^l x x , x x X , +1 x x x x


































^	 2 S 2 3N N N	 N
N N N! N N	 N
xx
I
2! 2 2 5 0 0 OI c




+ + 4 i + +I:
} + } i + I I +I
+ } it ♦
II
I+	 I	 I	 I	 I I	 I	 1	 1	 1+ I	 l	 l	 l	 l	 l l	 l	 l	 i	 l	 l l	 l	 l	 I . 1	 114
I
1	 1	 1( I	 I	 t	 l	 1♦ I	 I	 I	 I	 1	 1 1	 1!	 + 1 1	 11 III
^} p C N m 1
N N 1+1 1 J to
.fir fn.-r .W%i N N












,1PL TECHNICAL REPORT 32-1305	 5
T 
+	 fURtrUF
	 LIMITS	 ARL--IJPPFR	 -U.uB567010E-u1
	
-U.9511
LUNCK	 -0.51172686F	 01	 -0.3034
lLkI.UE	 b y 	LLAST	 SQUARES	 -0.2'Bf55690E	 O1	 -0.196'_
RMS
	 LkKLk	 OF	 PAKAB	 fir	 0.49003376E -01
	
0.5313
1+	 I	 Ii	 I	 I	 I.I	 1'I	 ♦ 	 I	 I	 I	 I	 1	 1	 1	 1	 1♦ 	 I	 I	 11,1	 1	 1	 1	 1+	 I	 I	 I	 I	 I	 1	 1	 1	 1+	 1	 1	 1
+	 +	 +	 +,	 +
+	 +	 f	 +
I
+	 +	 +	 +,.	 +
I	 a,	 x	 o of c
xsl,x	 'Is 000
xxx co 01
o;	 o	 I	 I
x
+	 +	 +	 o o o	 o	 +
Zx	 S	 x x
co
x	 s	 x	 o
"XXXx	 Xx	 yxxr	 ao	 0	 od
x x! x	 o	 o	 a
X	 2	 xxoa
x 	 x x 
+	 r	 xx	 x	 +oa	 xx	 +'	 +
x xl	 i
x x	 x	 o a	 X X'x x X XIc'	 o0	 of	 x x xa	 xxx,0.0	 O	 Ix X l X X X
_	
x. x




I	 I.	 ^.	 ^I 	 ^^i 	 ^ 	 ^	 ICI 	 I
+	 +	 +	 +
II	 I, 	 i	 I
i}	 '.i	 }	 +
jI	 I	 j
1	 4	 1	 1	 1	 1	 1	 I I	 1	 1	 1^	 1	 1	 1	 I!	 1	 1	 1	 11	 1	 4	 1	 1(	 II	 1	 III	1	 1	 1+	 1	 1	 1	 1	 1	 I	 I	 i	 1+	 1	 1	 1



























































+	 1	 I' I	 1
	

































6	 JPL TECHNICAL REPORT 32-1305
Ix = '





















JPL TECHNICAL REPORT 32-1305
W,
1	 I I'	 11	 1	 I
x S,	 x .^. S 3
10







1	 tl l	 111	 +11	 111	 1111
I	 I	 I«	 1	 1
	



































































1	 1	 1	 1	 1.	 1	 I,, 1	 I	 I	 I
	
S SI	 x 3
x x xx


















1	 1^1	 11+	 1	 1	 1	 1	 1	 1































• • • •
x x x x,2 N M .0. 'A M M•i	 S
	

















1	 1	 1	 1	 1	 1	 111 +
	
"^I	 I	 I	 I	 I	 I-
	



















































































1 01 o c
I
S = Si 7 
_ _; 1xx^ x S
c ^ of o




I • 1	 I
52221
O O O O x x S S 20 0 0 0 0
O O
• e






















1	 1	 1	 11 1	 11 1	 11 1	 +1 1	 11 1	 11 1	 11 1	 11	 1	 +1 1	 11 1	 11 1	 11	 1	 11 1	 +1 1	 11 1	 11 1	 111	 11 1	 +1 1	 11 1	 111	 11 1	 01 1	 ^1 1	 11 1	 11 1	 11 1	 11 1	 +I 1	 11 1	 11 1	 1
8	 JPi. TECHNICAL REPORT 32-1305
s	
_






	 AkE--UPPEK	 -O.1U50712^E 01
	
-U.21346581F	 01	 0.10909094E	 02
LUWEK	 -0.33326475E	 01	 -0.34675273E	 01	 0.41872575E 01
j LR Uf













1	 1	 1	 t ,.^ 	 I	 l
i
II




1	 1 1	 1	 1	 1	 1♦
II
I	 l	 I	 1	 1	 1
I	 I
1	 1	 1	 +,	 1	 1
'i	 i
1	 1	 1	 I	 f	 I
'
I ♦ 	 i	 I	 I	 I 1	 1	 1	 1	 1	 ♦ 1	 1	 1	 1	 1	 I I	 11	 ♦ 	 I	 I
t. +I^ ^,I	 t +. +. + ♦,.
^
I	
I I , I III ', '	
i,
 '
x xX x. x x










I X x xix X













X,' X +^ x +^' O Oj O Ol 	 + +1 +' + +
• • xxx= O,	 OI000• •
I• • • • ° C, CIO O• • S S S	 =
•.•	 •• I x	 _ x 2 &0 0 0 0	 0
+ +i • • • •	 + x + + O	 10000 + +
• • • • •• :LSS2S
'.O OIOOO
•• S 2 2 •U O'O O	 I
•I• 2^2= O'i	 O Oi3O0,U0
•I•
	 • S	 12= =5' '
+ + +I • ♦ • 	 •^
_	 += I = =	 j^ +1
+1 • • •	 •^• *;I
I NS=I=Si it I =,,1•	 •II•	 r•I i	 I^ I i	 I ••
4 i + +I + + i







1	 1 1 1	 I^1	 I1	 1	 1+	 1	 1 1	 1 l+	 I	 l l	 l l	 l	 l	 l	 l	 t l	 l	 l	 l	 l	 l l	 l	 l	 il	 l l	 l	 l	 l	 l	 l l ♦ 	 1	 1	 1	 1 1	 1	 1	 1	 1+ I	 1	 1	 +I	 I
O O N co -t IT COI
.^ N N N N1'
aD O N J ^O to O
.w .1 .J .+ rl N











I N O O S S
co o S XO I
I x
O Z S_ _
x
O	 O X_
j I S x
• r
• • • •


































1	 1	 1	 1	 1♦ I	 I	 I	 1	 1	 II 1 ♦ I	 III	 l	 l	 l	 l	 l	 l a l	 l	 l	 l	 l	 l	 l	 l	 l• 1	 li 1	 1	 1	 1	 1	 1^ I ♦ 1
	





,i	 I	 I	 =	 ISSII













x	 r • •
• •

















1	 1	 1	 I	 l t l	 I	 I	 I	 l	 l	 l t l	 l	 l	 l	 l	 l	 l	 l	 l+ 1
	
1	 1	 1	 1	 1'	 I	 l t l	 l	 l	 i	 l	 l	 l	 l	 l+ 1	 1	 1	 1
	
1	 1	 1+ I	 I	 1	 1	 1	 1	 1


















TURGUE	 LIVITS	 ARE--UPPEI< -0.354068UIL	 01 -0.24160896E-U1 0.12420648E 02
LOWER -0,45016620E 01
-0,12012167E	 ()1 0,76417676E 01
TURQUE BY LEAST SOUARFS -0.40158032E	 01 -0.49716787E 00 0,76954149E 01
RNS	 ERRLk (IF	 PARA6	 FIT -0.56663316E-01 0.55496544E -01 0.1503655E 00
1	 1	 1	 I	 I ♦ 1	 1	 1	 1	 I	 l l	 l	 l	 i	 l	 l l	 l	 I	 11	 1 1	 ♦. 	 1	 1	 1	 1 1	 1	 1	 1 1	 ♦ I	 t	 1	 1	 1	 1 1	 1	 1	 ♦ '.. 	 1	 1 1	 1	 1	 1	 1	 1 1♦ 	 1	 1	 1	 1
x x x ♦ ♦ 41 ♦ + +
1 ,
xxxxcoo
xxzzxxo CIO O' oo0o 'zx
x	 xsz,x
•
•	 •'r	 •Ir •O•. ° OOCI O xx'xMIX x  ^ •
o!oo j ssxxx • •
••••Coco  O o ► N N x 2x
1	 •!•	 •
.N' OC ., N
•	 •' x	 xx s
• •
• • • •j •	 I S.,O xx x xO	 ° O
Ir	 • •	 •, OOONA'AOW Xxx
r.•^r X , x 0!0000
••	 •!• ' xxxx
• r	 ! xlx
•it
,.	 i., I sS jx . x x
x x
x X.
x X Ix X









I+XIXxXx x I 1 f !x x;X I I
I I
I I♦ +1 I + ♦ +I I +
1	 1 1	 1
'
1+ 1	 I ^	 1	 1 1	 1 )	 III
i	 I
I	 I I	 I I I	 I
^




1	 1	 I I	 I 1+ I	 I 1	 1
I
I
1	 1	 1 1	 1	 11+ 1	 I
i
1	 I
1 M1IN I	 M J I	 J
I IM A1I -41 J J J
I	
I I I I ^ I I
JPL TECHNICAL REPORT 32-1305
	
11
i	 III	 I I 1 ♦11 	 111	 111	 111	 1
0











1,	 ♦ 11	 , ,0	 I l oi l o	 fil
or
O
♦ Comm S S y
mccox










ri	 i i ♦ i t 	i	 i	 i	 i
I
i	 ♦ 	 i	 i
I
1	 1I	 1	 it
I
1 1	 i 1	 oil	 I i	 i i












•	 • i •	

















J7 1 0 .7	 1 0
i C3O O	 ^J




^	 ^;	 ^	 11 1	 4 1	 ^	
it	
^	 ^;	 ^	 ^ ^	 ^	 ^	 .'	 ^	 I l 	 l i	 ^	 ^ (	 ^ I ♦
I










12	 JPL TECHNICAL REPORT 32-1305
ii











































I	 O! O O C
j
00 Z S M M












































1 1	 1 4I 1 1
1
II 1	 oil































1♦ 	 1	 1 ,	 1	 1 1	 1	 '.^	 1	 1 1♦ 1	 1	 .^
+










• •:' • Nj •	 • • •^ • • • j
111,110,	 11,
xxxi

































JPL TECHNICAL REPORT 32-1305	 13
I i i	 ^	 I	 I	 I	 I	 I!	 I	 I	 l	 l	 i	 l	 lP ► rcl/	 YAW	 KULL
TURUUE	 LIMITS	 ARE--UPPEP	 —0.34167953E	 01	 0.2132d17iE	 01	 0.11227609E 02
._	 ()H.Ik^	 9Y _' .l_31_k	 Ol.__	 -Q.e	 lk#.z0.4f.®S?.Q,s., 	 .._,, 1 rSt4.^kQ
	 l` E	 1_
TUHUUC	 uY LEAST	 SQUARES	 -0.34346465L	 X11	 0.41160643E 00	 0.66133884E 01
RMS	 IRRUR	 (IF	 PARAts FIT
	 0.5455368 0E—ol
	
4e59d5114N9E -01	 9.1 606 11 5 79,	 00
1	 1 1	 ♦ ^1 1 1	 1 1	 1	 1	 1 1	 ♦ i 	11 ,
	I	 I
I
f	 1 1 1	 I^il	 ♦
i
1	 11	 1''1	 1 1	 1 1	 ♦ II	 1 1	 1,1	 1 .'1	 11 ♦ II 1,1	 1 1	 1 1	 111 ♦
I
i	 I', 1 I^1 1 1	 1 1
I I I	 Ii ^
♦ I Iii 	 ^ ♦ i
I
















I I • 	 • I • • ^ I
II t N I	 ! I I 11 •••O O =N ISM S mzz:4 + J (	 ♦ I +
^O
N xI N x
xx{{








S	 ISS2 2	 ; !i== I= i i = 2== 2 2 S i =qo a X
= _
+!
^xx p olo 00000 o
J











X X X X









X x X x
I	 +
x
X♦ + ♦ t ♦ x
+x x x x
I
x
1	 1 1♦ 1	 1 1	 1 1	 1	 1	 1
I
i





















14	 JPL TECHNICAL REPORT 32-1305









i i S M w i! i i' S S Z S S i O O of 0 of 0
• • •
•,• CIO 000 00000 00000 CIOO Y O	 I









! , II	 XXXXI
XXIXXXXXXXX
XXXjXX IXXXXXXi
XX X XI X X
X XXIX
X X XI X X X X
I
















♦ 	 1	 1	 1	 1	 1	 1
1
1	 I I I	 ♦ 	 1	 1 1	 1	 1	 I I I	 1 1+	 1111	 ( 1	 1	 1	 1	 1♦ 1	 1	 1	 1	 1	 1 1	 1	 1+	 1	 1 1	 1(	 1	 1
D N co J O
N N M











IX X 	 X X 1 
Ix 11  X1X X ; X X`X
,
1	 1	 , It	 III
	 III	 III	 III
1	 1	 1	 1
j
Z ZI = I
0 0l o o)
1	 1	 1, 1



























LIMITS	 akr--UPPfk - 0.31651534E	 01 0.15727982E 00 0.12442324E 02
LUMFk - 0.46034757E
	 01 -0.73159253E 00 0.70319332E 0l
TUti %iUE	 VY LEAN	 S yUARLS -0.371983(iff Ul -U.29122008E.	 00 0.684138,84E 01
KMS
	
tRR4k OF	 PARAl FIT U.53179012E-U1 U.59 ml,78E - 01 0.15472560E 00
JPL TECHNICAL REPORT 32-1305	 15
I  i ►  o i l ► 1 41  ► 1 11 , 1 j I  I  I  1 1
C
► 	 ♦ ► 	 ► ► 	 ► ► 	 ► ► 	 ► ► 	 • ► 	 ► ► 	 ► ► 	 ► ► 	 ► ► 	 ♦ I	 1 1	 1 1	 III
Ii






1 o 0^^z x s 0
szsss ♦ o









•• x x x x
• • x x x x
• x X x
x N x x x x • • •
x x x :: • •♦ x x x x ♦ ♦ • • .
x x x • •
x X • •
t





M040 iM 1 MC
g g ^ ^ o 0




I	 x I x x x
♦ xxxxx.ex kxx ♦
x x x x xxxx
xxxx
•
t ► I ► F1  1I1 ♦1 1 111 111 111 111 ♦11 11  111 111 11 	 ♦ I1 1I1 ►
1	 I	 1	 1	 ,
I
t oI d o o
12xj2oxc
IX XI X XIX




o	 O ♦ i
xoos0loa








oc'. x x, X •xxioo'ocI x
i x xix 3
I
'	 I	 1' 1	 1	 1	 1




(	 Y • • I
••	 II
^ 1
I	 l i l	 l ♦ I	 I	 I I	 I	 III 1^1 t l	 l l 111	 1 1	 1
1	 1 - 1 	.:'	 1	 1
i
x'x x X).















1	 1' 1 ♦ I 	 1	 1
NJ
1	 .^1
	 1	 1	 1	 1	 IIi
	










♦ i	 ♦ 	 xiX tx x x xxX'XX;xxxx^xx'x
so000
x2T2000
♦ ^	 200;00 Oi	 12  
xxlzsosoa0r


































i0 1 00 000';x21 S2xxl ix















1	 1	 I 1
1









JPL TECHNICAL REPORT 32-1305	 17
iI
!	 1	 1	 1	 1	 1	 1	 "
PI TCH	
I	 I	 I	 I	 I	 i	 1	 1	 1	 1	 1	 1	 1	 1
YAN	 RULL
TUAVUF	 LIMITS ARE--UPPER	 -0.32634283E 01 	 -0.54563403E UU	 0.11398309E 02
LOWEP.	 -0.475731U3E	 U1	 -0.19044082E O1	 0.36215073E 01
fUA gUE LV LEAST SW ARES 	 -0.39993POBE 01	 -0.11062/OdE O1	 0.5282leM UI
RMS	 tRRUR	 OF	 P'AKAN	 FIT	 0.53972201::-0)	 0.54115722E-01	 0.16254714E	 00^.
.—J
1	 1	 1	 1^	 1	 1 1	 1 1♦ 1	 1
I1	 1^	 1	 11	 1	 1
I
1+	 1	 1	 1	 1 1	 1 1	 1 1	 ♦ 1	 1 1	 1 1	 1 1	 li
I
1	 ♦ i 1	 1 1	 1 1	 1^	 1	 1 1♦ 1	 1 1	 1 I	 1 1	 I 1♦ 1	 1
i



































O = S= I S












x xi r. X^^ K








i•	 •'• 000 =xxxx
• • • •
•' • 1 + S 2 = Z + I I	 +
• • • • • i • 0
O S Z x Z
•	 •	 it 1000 S x
O m a o x x x x




+) + + + I + +
i





+ 1 + +
I	 t	 l	 l	 l	 l l	 l l+ I	 l l	 l	 l^	 l	 l l+	 l	 l	 l	 l l	 l l	 l l	 t l	 l l	 l l	 l l	 l l	 +:^ I t	 1 1	 1	 1	 1 1+ 1	 1 1	 1 i	 l l	 1 1+ 1	 1 1	 1 1	 1
O I 0 a0 J O
N 1'^1





































































































I I ! I	 ijXX,XX
X;XXXXXXXXXX'xxlxX xxxX XXXx
X X x
r••rj•••r,r• • • • r' • •, • • • • • •; • r •	 •;
0o	 iooi	 oo !	 i I ^ ' '	 '
==C I ZS I OSSC',CGj000 +,	
^
+ +,S	 12 Z^S S,Z Z S	 I000'0000' Oi00 ,OS S S 2 2 2 S' O S Z 2 0 O S O I, O O O	 . O O' Oj j 2 Z 2 1	MIX S iS of 2 Z= O
^ iI ^.	 I I	 I I	 S	 ^	 2
+
I




















































JPL TECHNICAL REPORT 32-1305
	
19



















I	 +' +I + +
zoiooio
z^xziz
0	 0 0 0!	 do o
o^oaoj zslxzz zac^sxlx^odoxis x zs^s +izz ^ l o 0s zx0 0 0 0x 0s ^	 o dos °^ca o o ^xs° I' m
o°oc^000ct tx * I s +s
1 1 	 t




.^ I	 + +








1	 til	 1 1	 1 1	 +^1	 I I I 1 1	 1,1
	 1	 1+ 1	 1	 1	 1 1	 1 1	 1 1+	 1	 1 1	 1 1	 1 1	 1 1+	 I	 1 1	 1 1	 1	 1	 1	 1+ I	 1 1	 1 1	 1 1	 1 1 • I	 I 1	 1 1	 1 1	 1
I ^ I i m m J a
J	 ^ I	
I
J J I	 1










20	 JPL TECHNICAL REPORT 32-1305
YI	 Ij I
I	 I	 i	 I	 ^	 ^	 I	 I	 ^	 I	 I	 ^	 I	 I	 i	 1	 ^	 i	 t	 ^
PITCH	 YAW	 RULL_
TLkwOE LIMITS ARE--UPPER	 - 0.4025bB01E_ 01	 0.12773664E 01	 0.87914366E 01
LOWER	 -0.42OU1271E U10.16006667E 01
	 0.76454U58E 01






HMS	 tRRUR OF PARAB FIT 	 0.56435935E-01	 0.55106386E-01
	 0.16912532E 00
♦1 1 1	 1 1	 1 1	 1
I
1. 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1	 t l	 l l	 l l	 l l	 l t• 1	 1 1	 1 1	 1 1	 1♦ 1	 1 1	 Ijl 1 1	 1 1♦ 1	 III 1






+ f  XIXXKKxKXXXXXKXXXKXK
j
?IXXXXXXXXF;XXXXXXXKXXXX XXXXN"K X X X X X X X K K X X X X X X X K X I i
+ •
i
+ • ♦ }
• • •+ + + + • • • • • • • • + + 4
O 0 • NiNNiN0000000000000
O O 00000000 0000 O •••
IO O O O 000 0000000000000 O 00 IS =SS2NO 00 co o 00 O = _ _ _ _ _ _ _ _ _ _ _




Z S X X S Z S S
♦
l
+ i + i + t
f i + } i i }
+ ♦ t f i t +
i t + + i i +
I+ I	 I I	 I I	 I I	 I l i l	 l l	 l l	 l l	 l l	 t l	 l l	 l l	 l t	 1 1	 4 1	 1 1	 1 1	 1 1	 1 1 i l	 l 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1
J O 10 Oto r1 ^ N M1
LA Ln ^ O N 1 0
r.1 rtl
I
M O J d ^t






























+ I	 + I I +
l
000
to a^cc^c o ° 0 q ° °°
I
i c	 0 ° O 0 ; ° °^ c °	 ! +; + 
^___
° ol	 a






















t	 l	 l	 l	 l«
1
1	 1	 1	 1 1	 1 1	 I l l
j













	 1 1	 li I
	












































1	 1	 + 111
	
1	 1	 1	 1	 1	 1+ 1	 1	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1	 1


























► 	 I! ► 	 Ii	 ► 	 ►







xx = 1 x
XI x x Ix XIX
X


























ix XI X Klx XIX XIX X19
on	 I
000 oocc
0 0 0'	 +
xx	
o 0 0 0°00 00
xxs	 o Coco


























r	 1	 I	 ^
♦








JPL TECHNICAL REPORT 32-1305	 23
i PITCH	 YAW	 RULL
! IURyUE
	 LIMITS ARL--UPPER	 -U.33374379E 01
	
-0.95187864E 00	 0.94631868E O1
LUV#LR	 -U,4443U931E
	




 LEAST SI.UARES	 -0.3956252.3E
	 U1	 -0.13474910E 01	 0.67M2 24E 01
RMS ERROR OF PARAL' FIT
	 0.53102854E-01	 0.59153901E-U1	 0.167112178E 00
i
I ♦ t	 l l	 l l	 1 ! 1	 1 1♦ 1	 1	 1	 1 1	 I''	 1	 1	 1♦
I
1	 1 1	 1 1	 1
I
1	 1 1	 ♦ i
II




1♦ 1	 II 1	 1
I
1	 1 1	 1 1♦ 1	 1^ 1	 1
I


























xx >tx,x N Xm




I ! x^x x x Kxx
























j ojo 000 ^	 s
000 I • M • xl
I♦ I ' 4 I ;	 f ♦ i i 0 1 0 O . Oj 0♦ •• z Z x s x I	 ♦ I
o°0 O0 a ••••xxx
xxzx
o 0
o 0 0 •• •.••" zxxxx
1 °••• „••




=xxz f I ♦ I f'
'
oaf , • • • •
s z xx
aoo










f^ ♦ f f f i t
I	 f l	 l
I
l	 1 11 1 1 1	 1 1♦ 1	 1 1 1	 1 1	 III	 I ♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1	 1	 1 1	 1 1♦ t	 l t	 l l	 l l	 l l ♦ I	 I 1	 1 1	 1 1	 1 1♦ 	 I	 I
I N
m r O
UNI I N MI
I	 r
I






24	 JPL TECHNICAL REPORT 32-1305
♦x x 1 m x K xx X!








i ! I	 ^I	 ^




SS M2 'AX	 z
•, ••
0	 •Is
X xix MIX 
x
40 00 40 •%M 'A aw A (A o 0
00 1 00,^ 	 0xxxxxxxpcxxx,x
•	 •
x w X'm X'x
x
♦ N N N NN +


























1+	 I	 1^ 1	 1
I
1	 Ij	 1	 1
I
1♦ 1	 1	 1	 1,'	 1	 1
I
1	 1^	 1	 4
I	 ^
1	 1 1	 1
i
1	 1^ 1	 1 1	 ♦ t 1	 1
I
1	 1 1	 1	 1	 11
i	
I
1+ 1	 1 1	 I^
!
1	 1 1	 1 1+ 1	 1
I
1	 1^ 1	 1 1	 1 1	 +^ 1	 1 1	 1
^!








.0 X x x X , x xi X x x XI X ^X XXII	 + ♦ +
+
X X x x
X XXIXX XX XX
M	 A .. 111 'Al M ! xxxxx x x X22'SS0000M 2	 ,..
O	
A	 Y 0146 4 3zx €
XxlxxxXxXx
X x x x x x 
^S^ZSSSSS 2 + +XXXx+,' ♦ +! I ♦ ST
= 1 2 2 2 i 2 2
O O O O O	 O O O ^ 0 0 O 0 0 0 2 0 2 2 0= S T T 0 2 S S
i













+ I ♦ i M +
i





♦ + ♦ + +















y^ IN N to Ifl
26	 JPL TECHNICAL REPORT 32-1305
Y^	 I	 I	 I	 I	 I	 ,	 ,	 ,







.1Y3^1L	 E^	 LlN1t.	 A ^:..r mn![!Tlf^.>..»	 72.7.LAI	 .....'Q AliLIINFtt	 -0.46U7419% 01	 -0.94916634E	 UU	 0.75314352E 01
Tk1R4Uk OY Lt AST SO AM5	 -0.4434TIME 01
	
-0.89434083E OU	 0457499095F O1
1I RMS	 r-R.RU1+	 uF	 VARAR	 Flt	 U.50163920k- U1 	 U.6k66t3170F -01	 0.17431504E	 00
1	 1	 1	 1	 1♦ 1	 1^1	 11	 11 1 . 1	 •	 1	 1 1	 1	 1	 11	 11 ♦1 	 1.1	 1 1	 11	 11♦ 1	 1 ' 1	 1,1	 1 1	 I , 1	 4	 1	 1 1	 1	 1	 I;1	 1 1♦ 	 1	 1'1	 1 1	 I'1	 11	 ♦
'	 I
i	
it I  ',
•'•••
II
rt X X X'
I	 j I	 I ,I j
i	 IXXX X ♦ I ti i ♦ ♦ 	 ',i t 
xs!xxI	 SSx
X XIXX
s x x x
I	 z x XNxjxxx xIx 	 sssx Z xmixx x xxANNX '
I
x, x !	 x x' sss	 x ss^ s	 z	 ssx', sOOI00 O	 O 10 oftX140 . SS SSx	 S S	 SS S	 xZ
000 000 00	 O!0000'i00
S
OOCIO O0'	 O O'	 XXNNO O O.O O 10	 000 O






































♦) ^	 i i 'l	 ♦
t
i





















1	 1	 1	 I	 I	 t I	 1	 1	 I	 1	 I I	 I	 1	 4 I 1	 1 1	 1	 1	 1	 1	 1
I
1	 ♦ I I	 I	 I	 I I	 I	 I	 o il ♦ I	 l	 t	 l	 l	 l l	 (l	 ♦ I	 I
I
I	 I	 I	 I	 I	 I I	 t	 1	 1 1 1	 1
i
1	 1	 1	 I J I	 t
.t 0 a0 N O`
NI
r O
y^ I .w N M
















JPL TECHNICAL REPORT 32-1305
i1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1, 1	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 t l	 l l	 l l. l	 l l	 l l	 l
I
i
• • • •
• • • •I S i S i i S
i• ••
•• z zzzzmzzzz
Z Z2 S i S S S S M i u••i a 0 000=000 0
S S S S S S S S S S Z S 2 S S S S O • O • O O O O
p p O O O O O 4 0 6••
0•
O O O O O O O O O O 000 O ••••• •
K
•••••
x x x x
x




X Y x x x x x
. ♦ + K x x x xxx
xxxx
♦
K K x K X
x x x x K x x
x x K K
xx
I	 l l	 l l	 l l	 t l. l	 l t	 l l	 l l	 l l ♦ 1	 1 1	 1 1	 1 1	 1 1♦ t	 l l	 l i	 t l	 l l. 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1
o LAM ? N
(14 M `^
tR N
28	 JPL TECHNICAL REPORT 32-1305
If	 111	 111	 111	 111	 f11	 111	 Ill	 111	 I I1	 111	 111 .11	 1
oofo
I001.h








^ . f xsx xxxxI xsxxxx
x o












f tI • • f
•
• •xxf:xx • 1
xxxx
x x x x
x x x
. x x x x .
xxxxxxxx
x x x x
+ .
I	 i l	 f l	 l l	 l l	 l l	 l l t l	 l l	 l l	 l l	 l i t l	 l l	 l l	 l l	 l	 l
m s
.r N















!xX XX% x: x l	 I r
'Ii	 Ili	 Ili	 111	 111+11	 111	 i1 ► 11i	 111+11	 111	 ► 11	 III	 I'll.
x sl s y



























I	 I	 I	 I,
I















r • r •	
• r M • •
	 `


















































































^ 	 x x	 +
x
x
O O O Y













I	 4^ I	 l i^I
i




























	1 	 1	 1	 1 ^'. 	 1'i
I
i











































	 III	 111	 111	 111
	




01 	 0.11723U22E 02
6455E
	 01	 —0.14843588E 01	 0.26293930E 01
i
b007E
	 01	 —0.8318i245E OU	 0.61545140E 01
9508F-01
	 0.57490333E-01	 0.14869786E 00
1 1	 1
I




1	 1 1	 1 1 1	 ♦
it
1	 1 1	 1 1	 1
I,
1	 1^	 1	 4	 1	 1
I	 I



























+ t +x x
xxxx
xxx




x x Xxxx 1
x1 xx x xx






I ♦• •0000 000 • • •i	 •I•	 •, i • • • • • • • •_
i i i r N~ 2 1 ZS i	 OOOOOOjO
==
===== ^ ;	 O OIG it
= 0
=^2 0,0 0000
+ + =	 = 0 0 0 +(
2 0 0 0 0 0==
_ _ _ _ _
+ I	 + I	 + +
+ + t t
1 1	 1 1+ I	 I 1	 1 1	 1 1	 1	 1+ I	 l l	 l l	 l l	 l	 l	 t	 l	 l l	 l l	 l l	 t l+ l	 tl	 1
co s o 0
J N
co O m In
.d N N N
0 'O 'O 'O







N »I N II •. NI O






x x x x	
.1x	 x
x x x x	 +	 N 040 ► • • • ►
 • •i• ► ► • ► • • • •
• • • • ► • • •	 x	 x
• • • ► x X
X x x	 X
x x X




2 S S 0	 O
x x x oocXXX S	 O	 O	 O_
i	 =	 2	 S
S	 2	 N	 O C O2	 x 4000 N
i	 I	 +
.	 .	 .













O	 O	 O OS 2 =











	 JPL TECHNICAL REPORT 32-1305
I	 I	 I	 I	 I	 I	 I	 I	
PITCH	
I	 I	 I	 I(	
YAIW	
1	 1
^TbIQ UE LIM. -M ARE--UPPER-0.39436237E 01 	 0.98844666E 00
LOWER	 -0.6419443BE 01	 -0.80248467E 00
IUR6UE 6Y LEAST SW ARCS 	 -0.54703540E 61	 -0.33287853E-01
RMS ERROR OF PARAB FIT 	 0.48909615E-01
	 0.53425741E-01
1	 1 1 1 I I I 1
I
1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1	 4 1	 i l	 l l	 l l	 l l	 f l	 1 1	 1 1	 1 1	 1 1
i
+ f + i
zxxf ii f
xxxl
• • • • • • • • • I x z '0 O O
• • • • • • • • O O O
• • • • • • x x x♦ • • • • • • •N N •
x z x z cc O •••••




xzzz CocoX coxxxx xx x
X 
2 X
♦ i f1 N
N
N X0,200x+X





x xO 0 X x X
X X X x X
I x X+ + i ♦ X x x
IfI X X X X X
+ ♦
+ ♦ f i




J' SI 1 O



















O	 O	 O	 00
X X
x X X XXxx	 x
xx
x x x
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
m	 ^
N
IR	 In	 R .:
v:
 .O




LIhITS	 ARE--UPPtk	 -0.3077205E	 01	 0.14481412E	 01	 0.16093009E	 02
LOWER	 -0.55418390E	 O1	 -0.65614157E	 00	 0.83758461E 00
TURD UE
	
r.Y	 LEAST	 SQUARES	 -0.46763958E	 01	 0.27803698E OU	 0.85096391E 01
MIS	 tk.ROk OF	 PAkAB 1IT	 0.51492639E-01	 0.58343296E-01	 0.14399756E 00
!
I
^ ,I	 I I+ 1	 1 1	 1	 1	 1	 1	 1 1	 ♦ ^	 1	 li	 1	 1
I
1	 i1	 1 1	 4 1	 1 1 11 1	 1 1	 1 1	 +iI














+ ! + f I + i
^SI2I"SS S ^^^	 2 22^Z	 'xx S x SIxx 2'S x
OO OI 5 x S xx2xxxxx x	 xx xx xxxx2 xxx IZ
^O	 10 OOO ^	 d 00^ I
x	 x
O O q 0 {O OQO J f^^O 00 O 00 O!	 + !I +i i IIO O O 000!000000 O c  co 00000000000 OJ OiOO
• r
I i •r••i	 I
•	 r'
I ; ^I • r • •j
• r










X X+ x !^ r ^x x 
+
x




x x x iXXX+I 4 + + + x x x +







1	 III + 1	 I 1	 1	 1	 I	 I	 1 I+	 1	 ;! 1	 1 1	 1	 1	 1 1+ I	 1 1	 I 1	 1 1	 1 1+ I	 1 1	 I I	 1 i	 1 1+ 1	 1	 1	 1 1	 1 1	 1 1+ I	 I l	 t l	 l l	 l	 l+ 1	 1
m r O 10
r LA


































































r	 ^	 {	 4
r l • rl•
•
I




I	 f	 l	 l	 I	 I	 I	 t^ I	 «^ I	 l	 l	 l	 l	 li l	 1
^I	 I
I














































1	 '. I ♦ 	 I	 I	 I	 I ^. 1	 1	 1
i
I	 i

























1	 1	 1« 1	 1	 1	 1	 1	 1	 1	 1
1
^	 I
^	 I	 1	 I
	































	I+ 1	 1	 1	 1
[^1
P
JPL TECHNICAL REPORT 32-1305	 35
1	 +I 1	 11 1	 11 1	 11 1	 11 1	 +1 1	 II 1	 111	 II 1	 11 1	 41 1	 II 1	 II 1	 II 1	 111	 *:1	 111	 111	 II I	 it I	 *I I	 Ii 1	 II I 	 111	 II 1	 +I 1	 II 1	 11 1	 111	 111	 ♦1 1	 11 1	 1









x x x	 m 





K x x	 x
x K
x
♦ x x x	 ♦ 	 +	 i x
x
x	 I	 xKX	 KK
XXIK	




+ ♦ ♦ ♦ +
i 0 0 0 ••r
• • • • • O O O
• . • x x0 0 0 •• oso ^ .•••• o cc=
•• x
xxx z + o o + •• + o o
•• • zxxcoo a • oo xO00 I
x S x •O,•MM x
••••
O O O 0000
x x Y x
O 00 S•••.• x 2 00
• .
mm x x x S z
•
lo ^ S Sx xix
1 +1 1	 11 1	 11 1	 11 1	 11 1	 +1 1	 11 1	 11 1	 11 1	 11 1 ♦1 1 	 of I	 11 1	 11 1	 111 +1 1	 11 1	 111	 11 1	 11 1 11 1	 11 1	 11 1	 11 1	 11 1 ♦1 i	 I I 1	 11 1	 11 1	 1 1 1 +1 1	 11 1	 1
36	 JPL TECHNICAL REPORT 32.1305
I
	 11 1











z o00 00 •1z o00 co xsxs
•••••••O ♦ ♦ +00
 • • • • • ♦_
°o ° O ••••••••• xxO •• I
000zxx
• •
x10 •• O O O z r
• • • • • •
• • • • ° °• • N M

















Xx A xx xX
x x
1	 111	 111. ♦11 	 111	 111	 111	 111 ♦11
	




x N N • • • • • ;
xx•••
• • N N N QN




























I	 I	 I	 1'^,	 1
i
I
I^ 1	 1	 I	 1
, x
^x



























+ Sxx oo	 I +
x














































I	 + I =
I	 ^
I


































1♦ 	 I	 t	 1	 1	 III 1
	
1	 1♦ 1 	 1	 1	 1	 1	 1
	























IP 1	 1!	 1	 1	 1	 1+	 + 1
	 I	 I	 1	 1	 1	 I	 I	 1+ I	 1	 1	 I	 I	 I
IN













JPL TECHNICAL REPORT 32-1305
F
i♦ 	 ♦ X 
X X Y
X X X x x X X X
x x X X X


























































I	 Ill • I	 I	 I	 I	 1	 i	 1	 1	 1•
rl	 J
JPL TECHNICAL REPORT 32-1305
	

































1 °O °° I`	 _
OIO it
Y
X X X "ix x x 
X^X ~ II ~ C
i
















i S 2 2 2 x 210 2
	
00	 7 

















I	 ♦ 	 ^	 I
i	 I
XI X Y
I	 X X ;




S S S i O' O O', O C














co O ID OI














l i i l i l i l	 1 ^
P 1 16 ► 1
l l l i l l l
V
109bUE LIMITS ARE --UPPER -0.36012650E 01 -0.434
L O WER -0.649 72009E 01 -00W
TenuUE BY LCAST SCUARES -0.48900332E 01 -01535
RMS EkR(JR OF VARAO FIT 0.54473304E -01
1 1	 0
00523
1I	 l l	 l l	 l i ♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1	 .yl 1
I





♦ ♦ ♦ X N 10 N . 4
•




x x x 9 N I
x x x x




x x x x 1 9axxx i





♦ ♦ ♦ ♦ ♦



















1 11 1 II I 11 1 +11 11 1 I I	 1 1 1




1 1 1 1 I I I 111 ► 1 1 111 I I I T 1
40
	
JPL TECHNICAL REPORT 32-1305
-4
'	 I I	 I !	 I	 I	 I	 I	 I	 I	 I	 ^	 I	 i	 I	 I	 I	 I
PITCH	 YAW	 ROLL
TORQUE	 LIMITS ARE--UPPER	 -0.25919197E O1
	 -0.52105136E 01
	 0.10797671 cc U2
.l..I).ME.I^.____^^3.H.3ZT39^^4.L__.,_^^5929ti9}BE^j_ 	 Qa76458724E 01






RM$ EKKUR CIF PARAH FIT	 y.50	 57663E - 01	 0.59399450 -01_
	
_0:17332722F 09__
1. 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1 1 1 1	 1 1	 1 1	 1 1	 1 1	 1,1 1 1	 1 1 1 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 ► 	 1 1	 1 1. 1	 1 1	 1
♦ I I ♦ +
+ + + t +
I
+ I 4
♦ + K X
x l x X X X I X  X X X





zx 00 00000000 000 000
x x4 z2zzzzzz2 zz t O co 000000000000 0000 0000 00000
zx xxzxlxz =x x
xz f O COO
z x2 xzz
zxxxxxxxxxsz
•• •• • s x x x x x x x x z x x z s• • x s
••• xxx
♦ a • • • + + t t +
r •
+ t + . • •




. ♦ t t . + 4
+ t t I + t t t
t t t + + ♦ 4
I	 t l	 l l	 l l	 l l	 l i+ t	 l l	 l l	 l l	 l l ♦ I	 i l	 l l	 l l	 l l	 i l	 l l	 l l	 l l	 l l+ 1	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 l l	 l f t l	 l l	 l
N.•l
w
I m M 4
N1 mM in01 M N1 4.t litd








1	 1	 1	 1	 1	 1	 _L	 li	 i_ a	 1-1 _ 1	 i	 1	 1	 l_	 1	 l_ 1___ 1__ .L
PITCH	 YAW	 ROLL
-T(1kGl1E	 LIMA S	 ARE--UPPEk	 -0,39839311E	 U1	 -0.46797724E 01	 0.94632511E 01
LUWER	 -0.45831413E 01
	
-0.51269926E 01	 0.79584640E 01
TUk(JIIE	 HY	 LFAST	 SwUARLS	 -0.41153100E	 01	 -0.49121233E-U1	 0.6877323t;E	 Iii
tF'+	 f= ltkltk	 (1F	 PARAfS	 F! 1	 0.6075193Ur-0
_
1	 0.61154 3466E-01	 0.1 8034663 E 	 UO
--.	 _
LT I
1	 1	 1	 1
_
1+ 1	 1 1	 1 1	 1 1	 1 1+ 1 1	 1 1	 III	 1 1	 1 1+1 111 I I	 I I I+ I	 1	 1	 I
I
































Xx !Y x X
o o G o o +1 to + to oo +o +I +xxX XXXXXxx+0o	 aim o ^oo^ o^o oqo^ o^o^ o o o".1 cocoa = culn000aol000000000c
^ I












































+ + ♦ •
• ► t • • r r + ♦ +





+ + + +
I
+
1	 I I I	 11 + 1	 1 1	 1 1	 1 1	 1 1+	 1	 1 1	 1	 1	 1 1	 1 1+ I	 I I I , I	 I I I+ 1	 1	 1	 1 1	 I 1	 I I+ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+
0` v0 N O^ LAI











1	 1 1	 1 1	 1 1	 I I I ♦ II
I







+ + ♦ ♦ + 4
x
S= S x
+ ♦ $ i ♦ Z S S x x x S S S O 0
00000000xx 24 00 NN MO O O 00000xOOCA00 00000 too 0 N xxN444 0 000000000$xOSxxO 000f N M N N Ox
Zx x S x x x x x x S x x x x x
x xxxxsNNNNx
xxxx xxx x 
S x x x
x x x x • •
♦ ♦ + x x + + + • • • •
x x x • • •r r • •xxxxxx
• r	 •I•
xx • •.
••• N N x x
• • x x
x x)•• e
+ +••••••1•••;r + + xxxxxxxxx,• r x
r •
• • • 4





+ + + +
1	 1 1	 1 1	 1 1	 1 1	 +'1 I l	 l l	 t l	 l l	 i l	 l l	 l l! I	 1 1 t 1	 1 1	 1 1	 1 1	 1 1	 4 1	 1 1	 1 1	 1 1	 1 1+ I	 s l	 l I l	 l l i l	 l l	 l l	 l
O N a0I U1 O
^+1 M J J I ^
O N J I	 ^I O
I ^P P P P P P











































































I	 I I' 	1	 ♦ ^	 1	 1
II
1	 1	 1	 I^	 1	 1 1	 ♦ ^^ 	 1	 1	 1	 i
%
1	 1^^,.	 I	 I'	 I+
I^	
I
I	 1^	 1	 I!	 I	 I I	 I,'	 I	 ti
^







^- j	 I S  S II Z S S




' 2	 s 2z ;ti7 s z» 2	 2 Is 2z^ o o '00000
X. x M X CIO cc	 of o os ^ aao	 0 o^ad o 0	 0
C Di O 0; 0 0	 :.k O +	 O + I	 ! I	 +
I it •I







































II	 11	 1	 it	 I	 I I	 1^	 I	 I^	 t	 i
I
i
I	 +i	 I	 Ii	 1	 1
!
I
1	 1!	 1	 1	 1+ I	 1	 I	 1	 I	 I I	 I	 I+ I	 I I	 I I	 1	 1	 I I
,p1 N .t
^	 tt11 i ^t1i I ! tNI
i



























+ St OO Oj	 I ♦
S S SI S O O










1	 1	 1+ I	 I	 I	 I	 I	 l	 i	 l	 l t l	 l
d	 ^I
1
{	 ^	 a	 I	 N)
^	 I	 ' 	
OBI
I	 I	 I	 I	 I	 I
1
	 fit	 J1111+11 	 1;'
	











































JPL TECHNICAL REPORT 32-1305
i
,	 Y	 1	 i	 1	 1	 I^	 1	 1	 1♦, 	 1	 1	 1	 1	 1	 1	 1	 1	 .:	 1,	 1	 1	 1	 1'.	 1	 1
♦
X X' K	 X
















°°' O O O Q ODS 
S 2!i ^ O O ODD O
00:0000'.0 Oi	 S
__
SO	 coo, , S S'lS =:x
S SS =,. S 5,,.
II	 SSS^  ^ -







I	 11	 1 F	 I	 '^, 	 1	 I	 i	 I	 t I	 f i t	 q '	 I	 11 I	 1+	 I	 I 1	 1	 1	 1 ! 1	 1
A I 	^ I	 N ^	 ^ CD
co





q 0 O M Y
















l	 l	 l	 l	 l	 i	 i	 i	 l	 i	 l	 I	 I	 I	 1	 1!	 i	 l
	
PITCH	 YAW






URUUE dY LEA f—' 0UARE5	 0.474h	 t	 S 33I^3S^
RMS ERRUR UP PARA9 FIT	 0.52960920E-01	 U.721381B1E
1♦ 1 	 1	 1	 1	 1	 1	 1	 1	 1♦ t l	 l	 l	 l	 l	 l	 l	 t i l	 l	 l	 l	 l	 l	 l	 l	 l ♦ I	 l	 l	 l	 l	 l	 t	 l	 l ♦ t	 l
+)	 ♦ 	 ♦ 	 ♦ 	 I	 +







+	 x x X
	




Y S S N N• ••• o 4 i
x	
^	 r 2 S
I x	 Z I O S O d 0^0 000
+	 +
D O N N N
0 CI O 0
xx,sx
^I
+ 1	 I	 +
+	 +
i
1	 +I 1	 1 1 1	 1 1 1	 1 1 1	 1 1 1	 +I 1	 1 1 1	 111
	































a` x 	 x x x
x 
+	 +


























































^	 I	 I	 I	 '	 I	 I	 I	 I
I	 I	 ^	 I
I
I	 I I 1	 1	 1	 1	 II 1. 1	 1	 1	 li 1	 III	 I	 I i l	 l	 l	 l	 l	 l	 l	 II I ♦ 1 	 1	 1	 1	 1	 1	 II 1	 1	 1	 1	 1
I








































♦ ♦ • • N x z o
• • OOC
N ♦ • • •
x





I	 III + 1	 1 1	 1 1	 1 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ I	 l 1 1	 1 1	 i l	 i l	 l l	 l 1	 1+ I I i 1	 1 1	 1 1	 1 ♦ 1	 1 1	 1 1	 1 1	 1
^O R1 P J O
1	 ill
^
.-^ .a N rt5 h1














































































































































































1	 1	 1	 1^ 11	 1	 •	 1	 r	 1	 1	 1	 1 1  I	 I	 1	 ♦ 	 I	 II 1	 Ij 1	 1
^I
II











0 0 0o xs	 sx
xxlx-0 « 	 z 








1 1	 1^1 ♦ 1	 1 1 1	 1	 1'1 1 1+ 1	 1 1	 1 1 1	 1	 1 1♦ 1	 1 1	 1 1 1	 1	 1 1♦ I	 t l	 l l	 l l	 l l+ I	 III I	 I I 1	 1 1+ 5	 I 1	 1 1	 I1	 Il li
n o o
^
tT O `^ m NI ^ ^ O
O
C
^i of I I
48
	 JPL TECHNICAL REPORT 32-1305
IIIL.^IIY.1.6

































xi x XI x
I












'	 + I	 I
j	 1
i a I': o	 I
2j CIO C






• • • 1








Maxx'O N O xX' N x
00
i
Is i1• rI• 0

















































aNNN 9X x N • • C
• • X x f
,II





















'	 ^• r • •I• Iz s
; r • r •Lr •	 Sx
x
	




^ zzx	 ^ o^^o
+I 



























































zi • • • •
x 9: • N : ••





1	 111	 111	 II 1	 +11	 411	 111	 ill	 111	 +11	 Ill	 11 1	 41 1





. ^ ♦ a
•
Qcc zzzz •••••••••••••
• • • • •
° ° j N .9 N• •M N M M••• x x
••• zzzz
♦ ♦ O O ♦ S S h





♦ • • 0000
ooa





x x X X xX X
+ ♦ + X X +X xX X X XX xX x XX xX X X X
x
x x x
i + + +
♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1
i
1	 1 1	 1
Ln
N N1 NI
N1 X11 l^1 1 d
O O O O
1












































































.1	 1	 1	 ^	 1.


































z z z z z
la	 Sz







I. I l l t l l l 	 l l. 1 1
PI
IMITS ARE-- 11VVk:R	 - .351
UL NEK
















I	 • I	 ;
I
x 
x x x x x X X
ztxxx
xx zzzpolo.	 zzzzxxx+




JPL TECHNICAL REPORT 32-1305
	 51
x x x X1
X	 0 oll (M c:
C,
4
52	 JPL TECHNICAL REPORT 32-1305
O
Zo
o 4 wth	 LPO IfS ARL­ UPPO
	 -0.3t53043F Ul	 -0.e2575174E 01
LL	 U), wPA	 -0.465?82E	 01	
-0.371'Ab13li 	01
T LWoUC	 C y	 Lf-AST	 5 ;MAR fS	 -0.452U147v)F	 01	 -0.31301150F.	 01




m ml x w -c
x WX x
x 24 x x x x


















I	 1 1	 I 1	 I	 I 	 f	 I I	 I	 I	 I	 1	 4 1	 1	 1	 1	 1	 1 1	 1 '	1	 +	 I	 I I	 I	 I	 II	 +	 I	 1I	 I	 I
I	





















































X X x X X X x x x X
I
X x x x X X >C X x X x X X X





x x x x x x x
xxjxxxxx X XX KX XX XX




+^ + i	 i I r +
l
J
(00100 1 0 ^ • • • • Ixxxxx • ♦00 '00000 ^ ♦ • ♦ ♦ • • •
e •
SxS
+ I ixx ,O ♦ • •Z=Tl XXX000 S 000 O + r • • •'!• •I•
xxx o 00 0000000 a o0o +•0 0 0000100 wr ♦ •'" ♦=xx x x xx x r •xxxxxxx x =xx Do, 000 0001A00
x S x x x x Z x OI S x
xxx xxS+SSSx+ + i + ♦ S
1 +
I















r + + i
I	 l	 l	 l l	 l l	 l l	 t l	 l l	 l	 l	 l l	 l l+ l	 l l	 l t	 l l	 l l	 r t	 l l	 1^1 I l	 l l	 i l	 l l	 l l	 l l	 l l	 i l	 l l	 l l	 l l	 l l+ 1	 1 1	 1 1	 1
P M O^ d' O ^0
^ .+ N f+1 M
1
in 1.1
^ N N N NI N
..^ .^ ^ N .^ rl rl
r/ rl rl r1 ^ ^
IV-
i t '	 l	 l	 l	 l	 l ► 	 I	 ^	 I	 l	 l	 i	 l	 l	 l	 l	 l	 l	 I:.'	 '
PITCH	 YAW
	 R11LL





	 01	 —,3.33321931E 01	 0.65275005E 01








I+ I	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 l l	 l
I
t	 i l	 l l	 1^1 11 1 1+ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ I	 I 1	 1 1	 1 1	 1 1♦ 1
+ ( i + ♦ ♦ i +




/• • • O O O Q O O O O O o O o O O O O o O O 0 0 0 o O O O O oO O
•• O O O O O O O O O O O O O O^I




• • S Z = Z Z =
+ + + + • • + + +
• • • •
•
•
i + + + + ♦ +
1♦ I	 l l	 l l	 l l	 t t	 t l	 l l	 l l	 l l	 l l+ 1	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 l l	 t l ♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ 1
M O O N a-














I	 I I	 I I	 I I	 t l	 l l	 l l	 l i	 1 1	 4 1	 1 1	 1 1	 1 1{ + 1	 1 1	 1 1	 III 1
I
1♦ 1	 1 1	 1 1	 1 1	 1 1• I	 l i	 I;t 1 1	 1 1+ 1 1	 1 1	 1 1	 1
f f + 4 ♦ i
4
i
+ + +I t f
X x X X X X X X
X X X X X X X X X X X X X X X X X
X X X X X X X
X X X X+ X X X X X X X X
X +4 + + X X X X X X 4
X X X X X X
X X X K x X
4 4 4 t 4 i
O O 000 00 00 O O O 00 00 O O O O O
0 0 0000000000000000 00 0 0 00 0 00 0 00000 000 0 00 00 00 0
x x
sx x x xx x xx cx xs xx xx x xzx xx xx x xxxxx xxx x
x xxxsxxxsxxxsxx z x x x xx xx x s z x x
r
t + i 4 I f •♦•
r
r •
Y • • r
• • Y r
i t Y Y + Y Y t i f
•
+ + 4 4
i
4 i
1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ I	 i l	 l l	 l l	 l 4 1	 1 1	 1 1	 1 1	 1
1
1	 4 1	 1 1	 1 1	 1 1	 1 1 i I	 1 1	 1 1	 1 i	 l l+ 1	 1 1	 1 1	 1 1	 1
U1 0 N P IR
N T T J 1 Ifs





















It, 11 TAN nuL L














Tt:kdUF	 nY LEAST 01 0.61336087E 01SWUARES -u.3g7 77598 01	 V-J.3u354916E
kMS LRRuR OF PARAB FIT 0.5939112.^e -01 0.55500097E -01 0.1762.7705E 004
1	 1:	 1	 1	 1+
!
1	 1 1	 I	 l i
	




1	 I	 ^	 1	 1
^
1	 1 1	 1	 1 I,	 1+
I	 Ii
1	 I	 I	 1	 {	 I, 	1	 1
I







I^ '^ I I I i
+ + +i +I
} } }I }I }i
xx,x X!
x X x x
x j
!
x x X x
xx •ax xxxx
X i x XI x
'..	 4 +i ,a.+. X x' x X: x x x X! X + O O ♦: D O_
0 XO'OOMi^llwi0co 00!OO^S:. x0i22!SO 00!00'0000!0010 2 00 i2xS; x! S: ,'A 64 ~ ix KX001	 d^0 0010 OdOdO OC^00', I I ! Xlx x'
sl	 xz xsx z	 + + + I +) ••i^••••
x	 ._ x
j•	 •fir
+ + • •	 •	 ! } i	 !	 + } +^
I












































iI	 l	 l	 I I	 1+ 1	 li	 1	 II	 1	 1 1	 1 	 1+ 1	 1 1	 tl	 I	 I I I	 I l+	 l	 l	 l	 l l	 l	 l	 l	 l	 i l	 l	 t	 t i	 I	 l l	 i	 t+ l	 l l	 l	 l	 l	 l	 l l+	 l	 l



































JPL TECHWCAL REPORT 32-1305
tl






I	 ^	 ^	 I	 I	 I	
xlsxs
x xxs'xxlxxxs 0000J	 a 000 oo;0000loSi MI A N Ai M M
^	 I	 i	 ^	 I	 7	 ^	 I
fX X x x'	 • Al • • • • • • • • • • • •
'X .Kx • I 1 •,•
•j• r • xlx
• •^•	 ^ xlxxX xlx
+	 I	 !	 x' x	 Ix x x











1	 1	 1	 1	 1	 4	 1	 1(	 111	 1	 1	 II I+	 I	 I	 I	 1^ I	 I	 I	 I	 I	 I	 1	 1











IIIx z z IX x i
000 !o ox^xx^
+T










































o	 x xOI O 0.0 0	 x x z z _
1	 • MiN N • • • r • ••••••jM N^•AN•
	 SSi2
• •'I •	 IO	 00
i	 xl x z







	 X x	 ijXx XIxx
x xi
I X Xi










+I	 i	 +	 +I
+	 I	 I	 +	 +





JPL TECHNICAL REPORT 32-1305
	 57
RULL




	 0.9 M541bE 01
734E-01	 0.150 6336E UO
II	 ♦ 1	 1 1	 1 1	 1^	 li 1	 i^ 1	 1 1	 1 1	 1
i ► i


























FGRGUE 8Y LLAST S6UARES -0.4055912 C6 01 —0.15036
RMS ERRLR OF PARAO FI 0.44994324E -01 0.56780
1'1 I I ♦ 	 1	 1 1	 1 1	 11	 1 1	 1 1 1	 1 1♦ 1	 1 1	 III 1 1 1	 1 1	 1	 1	 1 1♦ 1	 1	 1	 1	 1
I I I
+ i ♦ I I
4 ., + +
xx
xxx
00 2Szx2. x .,. I
700 + = I x
-I
_'I_ I	 i +
00 000 ^! z
O a 0 y
I x x x x
O c OC'7l0 x xxxJ x22







K x x K x
x 












+ + i 4





.11	 111	 111	 111	 111	 +11	 111	 111	 1

























1	 1	 1	 1	 1	 1	 1+ I
	






























































































































































= OIO O O
2xxrZ t71 +I
I	
° j0 010 0
I • • I • • • • • p ''i i

















I	 I	 I	 (
I
I,	 !
I	 III	 1	 1.	 1	 1	 1	 1	 1	 1	 1	 1. 1	 1	 1	 1	 1	 1	 1
I	 ^
II



















































rd st u x















♦ 	 ♦ 	 0000
^	 00
°
I	 1'I 	 o
I 00000	 2
•	 1001 .	 Sz ssx

















O O O C
O
z s^
N M xi • • 1
.•!



























'	 1	 I	 .^i
JPL TECHNICAL REPORT 33-1305
l	 i l	 l	 1	 1 1	 1 1	 1 ;+1 t	 t 1	 I 1	 1	 t I	 t	 1 t* i f 1 , t	 1 1	 1 .	1	 1	 ':I 	1 ♦ 1	 1 i	 1	 1	 1	 I 1	 1 1	 1	 ♦ I
I
t	 t I	 t 1	 1 t	 1 1♦ t	 1 1	 t
I I I
I





^X x x"Ix xlx j
xx
K x^i I j
Xi
i!xI I x X%
O^OO0000
IX Wj x f I I
X xV x0 0;0 0I O 00010000 I	 x
I Ii I ♦ 00`00 X xx x ♦ ♦!Ii I I I oo000M0xto I00i00:;	 O
zzz sl zzxz zzzz zzzzz zl zzzlz x^	 10 Q%z xxx IIxm s	 zllls 12acs^K
M 	 s OOOOOsl2lzg= NMY xO^NZ^




x x x K










♦ ♦ i ,	 ♦ ♦ '
1♦ I	 l	 l	 l l	 l l	 l	 l	 i l	 l l	 l	 l	 l l	 l l ♦ I	 1 1	 1 1	 1	 1	 1	 1♦ 1	 1	 1	 1	 1	 1 1	 1	 1♦ I	 t l	 l l	 l l	 l l ♦ 1	 1 1
fA11 J J N
.Or IV .^i. .^.1 N ION
M M M M M M






IX; X xi X
	
I	 x xi x



















TUR I UF	 LI6 . ITS	 ARF--UPPER -0.89739101E 00 -U.24556191E 00 0.10430641E 02
LINFR -0.21091811E	 01 -0.22393411E 01 0.60855463E 01





PARAB FIT 0.50578264E-01 0.64799776E-01 0.16351734E 00
JPL TECHNICAL REPORT 32-1305
	
61
1	 If I ^
..	 ^ N S S
• M N =
0010010 O O O
x xl x -lx E, Kl x xl x





Il 1 I II
I I






























C3 O	 a O O ♦ ' 0 • •	 •
^	 c-•1111• •+► wN

























1	 1 1	 1 1+ 1	 1 1	 1	 1	 1 1	 1 1	
♦_
ICI 11 III	 I l	 t l ♦ 	 1	 1 1	 1 1	 ^.
I
j










♦ I • ••• • • • ♦ i Y I S S S
• •• • i 'L S S S I S S S S i S
SXS x IS
O 000 00




x X x K x




1	 1 1( 1	 1 1	 1 1♦ I	 l l	 l l	 l l	 t l	 r
^n o 0
N m m
m anm m m
m m m




JPL TECHNICAL REPORT 32-1305
_ J.---I--.1._ _ 1 l 1 i	 .s. -1 1 1 I 1	 1 1 1 1 I 1 1 I 1	 1 1
PITCH VAN ROLL
TURVUE LIMITS ARE --UPPER -0.23183584E 01 0.2351917UE 00 0.13955309E 02
_	 ______ _..____ _ _ LOWEK -0.41.838316E 01 -0.144354819 01 0.31829107E 01
TUROUE 8V LEAST SCUARES -0.32441950E 01 -0.69465987E 00 0.7906567E O1
I
RMS ERROR OF PARA8 FIT 0. 59219730E -01 0,.6000578OE -01 0.16926,978E 00
'1 1	 1 1	 1 1	 1^' • 1 1	 x
i
1I	 l l	 l i	 l t l+ 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1	 1 1	 1 1	 1 1	 1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1
r • • •
• + i + • • +
• • •
• • 2 x x S x x x x• • • • • • •
••• x x x x x
• •• • • x 2 I x x x =
• • • • • •
x x
+••••• + +xxxxx sz+
•••• xxxxx 000000 0 0
r • •
xsxxsxsx o 0 0 0 0lxxs
x:ss x o0 0000 0xx ssxx= 00 0 0





I+ i t + 4
t + + + t
+ t + i + x X X
x x x X
xxxxx X x x x x
xxxxx
xxxx x x
IxxxxxxxxxxxxxxxxX x x x X X
X X X X X
X X X x X
+ + t t t
I	 I I	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1 4 I'I 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1 1 1	 1 1	 1 1	 1 1+ 1 1 I
lel If% P N
f In M
N 0^ .+ .r noNI eel O .t J ^t









1 1	 1 1. 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ I	 l t	 l l	 l l	 l l ♦ I	 l l	 l l	 l t	 l l ♦ I	 t








•i i SZSI Z"ZZ • • •
O O + S + i I Z Z i •••;
or.0 '1 . O O Z I i Z N•O O O O x1 i
•
S
O O O O O e Z S•• S i i ZO O O O O O•N
mz Ozo ZOii






; ; 4 4 4 4




xx x x x
+I + 4 +
1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ I	 l l	 l l	 l t	 l l ♦ t	 l l	 l l	 l l	 l l+ l	 l l	 l l	 l l	 l l. 1	 1 1	 1 1	 1 1	 1 1 4 1	 1
tr r- N LAm 1 a M
4) co a NN
M •, a a
I I

























-0.13299423E 01	 0.79250075E 01
0.56136319E-01	 0.17944540E 00
l









O O O O O O O O O M N X N X X
M N N N X N X_ N X >< X
X
X X X X X
O
	 O 0 0



























^ i i ^ I I I I I^
PITCH
I i I	 i
TURQUE LIMITS ARE--UPPER -0.12431786E 01
COWER -0.2?445475E 01
TURQUE BY LEAST SQUARES -0.20816398E 01













4 ♦ i .+
^^O ♦ M M t ♦
N N M N w N 0 0 0 0 0 0 0 0 0 0 0 0
xxxxxxxxx x2S 00 00000 OC
00
x x x x i x x x x
x x
•• X X X }.. t X X X X X X X X +










•♦ i • ♦ ♦
t . t
1	 1 1	 1 1	 1 1	 4 1	 1 1	 1 1	 1 1	 1 1	 i 1	 1 1	 1 1	 1 1	 1 1 i l	 l 1 1	 1 1	 1 t i	 l	 l
.W h N to
.r .H
to N tT -4
r r r r
I
JPL TECHNICAL REPORT 32-1305	 65
YP IrcH	 YAW	 ROLL.
TIJRQtIE LIMITS ARE- - UPPER	 -9e 1933 017?E.01	 — 0: 9 1554,321E 00	 QA6220016E 01
LONER	 -0.23650571E Ul	 —0.1153446BE 01	 0.71201401E 01
Llt!t !!E._ Y _1, ,>	 ; .^	 ____ __ QA 21B t^.4B08E 91^ ._	 — 0.10590380E O1	 0.6742194.E 01
RMb ERRUR OF PARAI) FIT	 0.56645254E-01	 0.46956542E-01	 0.16335994E 00
I
I	 f l	 l l	 l l	 l l	 l l ♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1	 tIl 1 1	 1 1	 1 1	 1 1♦ 1	 1 1
♦ f ♦ ♦ ♦ +
♦ + + f + ♦ f
+ + + } + f





i + + + +
x x x x
x xxx XXXXXXKXX )I X X X A X X X X X X xK K X x x x X x x x x x x x x
x x x xx X x xu x
x K x0 0 0 0 0 O O O ,A
+O O O OOH S O O :d O 0000 OCl 00 mo C +00 O O+ OS + SSS S 0 0000 O coon cc co 0000 O
Y }S S S 2 S 2 S S S S S S 2 S S I S S 2= S S S S S 2
= S S S S S S S S S t x x S S S S S S S
+ t t + t f
• • • • • • • • • • •
• + • ♦ • • • • • • f + + + + +
+ t + t t + +
l	 i l	 l l	 l l	 l l	 l l+ I	 l l	 l l	 l l	 l l	 i l	 i t	 l t	 l l	 t l	 i l	 l l	 l l	 1 I	 1 1+ I	 l l	 l l	 l l	 l l	 i l	 l l	 l l	 l l	 l l	 t l	 l l	 l
A J .w P MM J iA '+
A M 0 m O
^I N N M
r r J r r
^. ., .. ..
66	 JPL TECHNICAL REPORT 32-1305
l4 V
' ^






1	 1!	 1	 1',	 1♦ 1	 1^ I	 1^ 1	 1 1	 1 1 1	 ♦ 	 1	 1 1	 1,	 1	 I 'I	 1	 1 1♦ 1	 II 1	 1 1	 1 1	 1^	 1♦ 1	 1 ',	 I	 I^', 1	 1 1	 1^1	 I	 ♦, 	 t	 l l	 III	 1'	 1	 1 1	 ♦; 	 I	 IC	 1	 1
I



















































































X	 X X X X X X X X X X
I
♦ I
X xIX XifC X
I






X X X X
.
X X X X
I
X X X
X!X X X X1  X.X X
I	 l
I







O	 000 OOOOOOIOO I 00001000I	
O










xxxssx'xz'xxxzl xxx I I	 j






♦ t ^ ♦ I 4


















































+ 4 4 + +
UN
Woo 0000,30
S x 2 x




JPL TECHNICAL REPORT 32-130568
1	 1 1 1 1 1 1 1 1 1 i
PITCH
I!! 1 1 1
YAW
1 1 1 1 1 1
•	 ROLL
1 1 1
TORQUE LIMITS ARE--UPPER -0.41470082E 01 -0.20875617E 00 0.14712944E 0.2
LOWER -0.63894132E 01 -0.26524495E O1 0.62353487E O1
TORQUE BY LEAST SQUARES -0.5411763UE OL -0.13963041E 01 0.8661772LE 01
RMS ERROR OF PARAR FIT
1
I
0.4952667,9E -01 0.53729685E-01 0.16289875E 00
1	 1♦ 1	 1 1	 1 1	 1 1 1	 1 1 1	 1 1	 1
I
I l+ l	 l t	 l l	 l l	 l l ♦ I	 l l	 l l	 l l	 l l i l	 l l	 l l	 l l	 t l ♦ 1	 1
i
1	 1 1	 1 1	 1 1+ 1	 1
+ ♦ ♦ + ♦ 4
i + i ♦ +
1
t +




xssx zxgg^ rr0 0 oNN ••x xxxxzz z 000 •
zxz •
S	 x ♦ + N N N N i ♦••• +
x x z x x •
00000 •
N N • •
z z x z •
O000mom
•• O O O^^
O x x x x x 2
+ i + + • r + 000000 + x S
♦ x x
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N N X X X X X X X X X X X X X X X X X X 000XX^



















r • + + + + + +
•
+ + + ♦ i + +
I	 l+ l	 l l	 l l	 l 1 1+ 1 1	 1 1	 1 I l	 i 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1♦ I	 1 1	 1 1	 1 1	 1 1+ I	 l l	 l l	 l l	 l l	 i l	 l
r m 0 0 O A m
m d I It U1 N
at .w m to O1 0 N
It1 nl .•1
.t If1 U1 UN IA V%







JPL TECHNICAL REPORT 32-1305	 69
^J
1	 1	 1	 1,	 I^ I ♦ 	 I	 I	 I	 III	 I	 I	 I; I ♦ 	 I	 1	 1	 1	 1	 1	 1	 1I	 II I	 11 1	 11 1	 11 1	 ► I I	 II	 l	 l	 l l	 l l+ t	 l l	 l l	 l l	 lil	 + I	 r	 l	 l
i







XX ,Axxto xxz s
0 C OO x X , X X XA N A NxI= x x	 M X XXX
ooc o o 0 0 x
I
x x


















x x x x x x
x x X x x x x x 	 x x	 O	 OS	 _ OXXXXXXOAXAAX
S S x x S S x S S S






I	 II I	 II I	 II 1	 111	 •11	 111	 111	 1
Plot II
Reduced position data and torque limits vs time,
Mariner IV, 33'/3 bits/s, day 366,1%4
















K x O w
~
K O S O O O O
♦ z o ♦ ocx xx z xzz
x z 7
1 - t1 x KK T x + fIx mi x xlx.
• I I ^I
0 0
I	 co 0

















a ► 1 ►	 ► 1	 , ► 	 ► ► 	 ► ► 	 ♦ ► 	 ► ► 	 ► ► 	 ► ► 	 ► ► 	 ♦ ► 	 ► ► 	 ► ► 	 ► ► 	 ► ► 	 ♦ ► 	 ► ► 	 { ► 	 ► ► 	 I ► 	 ♦ ►
' O M sN
p^ 111 A
.y























'^	 w I1	 ► I ► 	 ► I ► 	 111	 111+11	 ► ;t	 01	 ► 1 ► 	 111 011
	
111	 111	 111	 111	 *11	 Iloilo	 ► I ► 	 ► i ► 	 ► 	 ► 	 11 ► 	 11 ► 	 ►► ► 	 ♦1 ►	 01 ► 	 ►
72














^—	 I.UYVER	 -0.69410960E 01	 -0.14355569E 01
	 99 117575491 02






^S F:RRI;f	 I	 Q	 -Ql,	 0.1175uo
II























1 K K MIN
K x ♦1
I	 + + x K mix Klx K j ♦I I Ii[xlKxK x K IN
1 xlxxxxx
"xKKxlxxx!!! f x x x
x x x♦ ♦ + + ♦ ♦ x




• •	 ^	 + + ♦ I	 +
co 0000-go.
•
'A 0 0000 00 00
= z ZZ 0 ••,•0 co 0000000000 on 000 100000 O 00 00000
Z Z I S Z Z Z Z Z1 • 0 0 010 0 O O
+





ZZ • •NNZZZZZZZZ ZZ I
	IIZS ZSZZZ +Z IZZ ;
=I






































I WiaSlE LIMITS ARE--UPPER	 -O.jS I,	 8215E 0 _____,., 0.21113Af?g un 	 9,1699 5714E 02
LONER	 -0.79245043E 01
	
-0.69866tl24E UO	 0.1538491E 02
TORQUE NY LkAST SQUARES	 -0 . 76490329E Ol
	 -0..20626993E 00	 0,12624945E 02
I	 I
RMS LRRLR OF PARAR FIT 	 0.64456832E-01	 0.53916038E-01	 0.17447573E 00




1	 1 1	 1	 1♦
^
1	 1 1	 1 1	 I I I
^
1 1	 ♦ItIII I l	 l l	 l I





x K K x ff^ K
}
x K x x K x x x x x
x x x
A ♦} ♦ xxxxxx x xx x ♦ Coco OJx
O ~II O O O t, O O OxfOCxO^S22pt2x
coaM000 cc O O cc OI 0000000 O O Coco loo Z xxx 2 T S `t x N x x
O =I z ISTiI x i i
= ^S 2 = SST SSS2 xx
2
= 4) _S == SZII =
♦ ♦ A. }
I
• • • • • • • • • • • • • • •










CD ry P N P
f
74






















♦ + I ♦ I +
iI + + +
+ + +
On o





O 00 O O O I I x I I x
ic.c coo 000soosxoxsx
I = x 2 IO+ + I + +xs a:xx x
x
Ix









• r • r • • / r r • •
r • • r • • / /









.N f^1 f1 I-


















p O M M N N N N O 
















I	 I	 1 1 	 I	 I	 i	 i	 I	 i	 I	 i	 i	 i	 1	 I	 i	 I	 I	 I	 _r
PITCH	 YAM
	 KULL
TORQUE	 LIMITS ARE--UPPER	 -0.83190735E 01
	 0.87361881E UO	 0.216142935E 02
_	 LQWEK	 -0.91385025E 01	 -0.53357229E 00 	 0.11753093E_02
TURWUE b y LEAST SQUARES	 -0.90100685E 01	 0.24596538E 00
	 0.132246U5E 02




1	 1 1	 1 1	 1 1♦ I	 i l	 l l	 l l	 l l ♦ 1	 1 1	 1 1	 1 1	 1 1	 ♦ I 1 1	 III 1 1	 1 1'+ 1	 I I I 1 . 1 I I	 III + 1	 1 1	 1 1	 1 1	 III + I	 I I	 1 1	 1 1
i





I i^ li	 + +
♦
^
♦ +I 4 4 +I
xxxx
x2x x ••0000 x x
x x
x x
+^•.•+o x . x s x} + . .•1 000+
s xxxxssxxx sx x x
x




M M• x S x aO O O •I O • •
O O O O O O M• $1 
•
^ + 00 co o c o 0
•• •+ + I + •• + C DC O cc 000+0 O o O O o
1
•r••• o o c
..• + + + . +
•
x x x x
x x x x x x x




x x x x
x x x x x
x x x x} + + + X x X x x i
xxxxxxxxx xxxx.c
♦ + +) + + +
1	 1( 1 1	 1 1. I	 I I	 t l	 l l	 l l+ l	 l l	 l l	 i t	 1 1	 4 1	 1 1 1	 1 1	 i l	 l l	 t l	 l l	 l l+ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1
f . cc M
1	 I^I
0 1fl N
1 ..^ N M
0 N ^t D
h h
i













xx x x x x 0000 
	 OOOO
0









X X x X
Xxxx










1	 1	 1	 1	 1	 1	 1♦ II	 III	 111	 III	 111 .11	 111	 111	 111 111 ♦ II	 111	 1




x _ x 3




O O O O Cal O C










X xlx X11 XIX XIX ,
I	 .11	 111	 III	 III	 III ♦11 	 111	 III	 III	 111 ♦11 	 111	 111
X
1










1 1 1 . 1
1	 .I 1










JPL TECHNICAL REPORT 32-1305 77
WIN
78










• • • • • • • • • • • • • M N
+ x + • • • • • ` +• • •
S x • • • •
O X • • • • • •
S xxx X
4
O O O N N N M pX S
X 'A Olocccoc c O
x 2 x S O O O o O O O
X 4 + x + S O C
x x x xI
xxx_ x
I	 ill '111 +I I	 III	 oi l 	 III	 111 +1 1 	 111	 oil	 111	 11 1 +1 I	 oil	 III	 111	 111 ♦1 I	 I
i
I I	 I I	 I I	 M 1	 1 1	 1 1	 1 1	 1 1+ I	 l t	 l l	 l l	 lil +
xxx
x x x x x x x









• • • • •
r •
O + • • • • +
O 0 0 O r r••
O D O O ••• r
x 0 0 0 0 0 0
xxxxx x 0 0 000











JPL TECHNICAL REPORT 32-1305	 79
PI1CH	 YAW	 BULL
IOKQUF	 LIMITS ARE--UPPER 	 -0.81068639E 01
	 -0.35197730E U1
	 0.19951478E 02
LOWER	 -0.91543787E O1	 -0.4938166UE 01
	 0.11542799E 02
TtIRQUE
	 b y LFAST S6UARES	 -0.85487796E 01
	 -0.41974291E 01
	 0.12430462.E 02
1015	 tRRG1	 OF WARM! FIT	 0.58295147E-01
	 0.58438117E-01
	 0.16514278E UO








1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 ll
I
11 111 + 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1 1	 1 1	 1
I







+ + + +






xxxxx Xxxx + ♦ +
^X x











• ► x x
•• ► x x x0000 oMr oo xx
O 044 c oo 00000000 O O O O o G O o 0 0 0
♦ • • x x x
+ • r 0 + O O O O O O O O O O O O O O O O O O O O O O O O O J O 0 0 00 O+ xx
x x x x xx xx • x
= xx x x x x x x M M= x= x == x x xxxxx x
x • x x x t x x Z Y x x x x x Z S x x x= x x Z= x Z Z x x x x x x
• •
•











+ + + + + +
1	 1 1	 1 1	 1 1	 1 1+ I	 I I	 1 1	 1 1	 1 1+ I	 I 1	 1 1	 1 1	 1 1+ I	 I I	 I I	 I I	 1 1+ I	 l l	 l l	 l l	 l l	 t l	 l l	 l( l l	 l t ♦ I	 l
I
t( l	 l
^ P J O D ^+
.+ N N M ^
co O N J O CDJ in U1 In IA 111
V
7
I 	 11 I	 11 1	 01 1	 11 1	 11 I	 +I I	 11 I 	 I I	 11 I	 01 1	 +1 I	 11 I	 11 1	 11 1	 11 1	 +I 1	 I I 1	 I I I	 ► I I	 ► I 1	 +1 1	 11 1	 11 1	 11 1
	
11 1	 +I I	 I I 1	 11 I
	




s xxszso s s000













• ♦ • ♦ • • • • • • r • N +
*,A N • •
X x
+ +







JPL TECHNICAL REPORT 32-1345 1
A
O_ N N	 N Y
O	 O O O O O O O N M N N
n	 o 0 o a o o	 s x xxxss
x	 +	 s s	+	 +















+	 +	 +	 xx
i	 +	 • • • • • • • • • • • • • • • 1
• • • • • • • • • • • • • • •
i
I 1 1 41 1	 III	 III	 1 1 1	 11 1	 +1 1	 111	 1 1 1
	 oil	 11 1	 +1 1	 111	 111	 1 1 1	 11 1	 +1 1	 111	 1 1 1
	 111	 1
TJPL TECHNICAL REPORT 32-1305 81
}a
I I l i l l
PITCH
l l l l i( l t( l I I I I I
YAW ROLL
TORQUE LIMITS ARE --UPPER -0.90779089E 01 -0.35u53215E 01 0.20051191E 02
LONER -0.45885850E 01 -U.40876002E 01 0.14738011E 02
TORQUE BY LCAST SQUARES -0.93353900E 01 -0.37966221E 01 0.12750544E 02
RMS LRRUR OF PARAH FIT 0.64460365E -01
—r





♦ 1	 I I	 1	 1 1	 1 1	 1 1♦ 1	 1 1	
i(
1	 1 1	 1 I ♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1 I	 oi l ♦ 1	 1 1	 1 1	 II	 I
♦
i
I I I	 ♦ I + ♦ i
i
t +z=Iz + ♦ ♦ I	 +
zl	 00 o 0 oi oolox0000x xxxx z0
0000xx0xxx S-x
zxxxz xo+o 000x000z
zz xxxzszxx z♦ + 0 000000+ o





















x x x x
+ ♦ • ♦ x x + +





• N xN x
X • N + + +
• X X x •
(
x	 N • • •
1	 I I t	 1 + 1	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 i l	 l l ♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1	 1
^D N P M 0^
N M N1 ^? ^T
I	 .^ .^.. N N N







1	 1^ 1	 t	 1
	
1	 ♦ I I
I
I
X X X x 1 XIx xlx


















I	 t i	 l t	 l t	 l l	 l l 1	 1 1	 1 1	 1 1	 1 1	 4 1	 1 1	 1 1	 11 I t ♦ 1	 11 1 1	 1 . 1 1 1♦ 1	 1 1	 1^1 I l	 l l	 i l	 l l	 l l	 l l! 1♦ 1	 1 1	 1
♦ r ♦ + ;
I
♦ +




+ 4 + • • r +• •
•
•
+s s sxr ;zoos
+ ••••• + ♦ +
z s x x x •• z sxz xx xxzzxsxxxx xs xzz s x x x x x x x x xx s xs s o 0 cacao 00 0 0 ^•••« o 000 ao a o 0 0 0 0 oxxxxxxxxx
coc cococcoccocccocooccoo 0 00 a xxxxxxx•••• x
• x x x
• x x x
x x x x x
+ 4 ♦ + xxx + r txx






x x x x x 
x
+ x x + + t + +
xx
t 4 + 4 i r +
i t ♦ + 4 +
4 i + t t
I+ I	 I I	 I I	 I Y	 I I 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+ I	 l l	 l l	 l l	 l l	 t I	 l l	 t l	 l l	 l l+ 1	 1 1	 10 M tT 0 N
I!^ ^4 N M
N d r0 OM M Mf" .f
m m m O m tD





IDo00''xzxx 1 xxxxxxx',xx , xXxxxIxxix 1 0000^!zz'zz xl
I	 ooloozo!,xxl





















	1 	 111	 III	 1	 I	 III	 +	 1	 1	 I	 1	 1	 1	 1
	





































































































I	 1	 1	 1
^
+ 1	 1	 1	 1	 1	 1
I
1	 1	 1	 +	 I	 I





xxxz	 S.. S S z,1


































1	 I	 l	 +^	 1	 1
I




JPL TECHNICAL REPORT 32-1305	 83
.4
w..
I	 I+^	 i	 l	 l	 I	 I	 f	 i	 l	 l	 1	 1
PITCH	 Yea
	 NULL	 {





	 -r.4760426SE 01	 0.13909144E 02




RMa	 tRRLR OF	 PARAN	 F It	 0.6989'774'—	 0.52	 00L692695,1E0
1	 1 1	 1 1 1	 1 1	 1 1♦ I	 l i	 11 1	 1 1	 1 1	 ♦ I	 I I	 1 1	 1 1	 1	 1	 ♦ 1	 1, 1	 1 ^	 1	 I I	 I	 I I	 ♦ I 1	 1 1	 1' 1	 1	 1	 1 1	 ♦ ^ I	 1 1	 1 i	 l '	 1	 1 1♦ 1	 1 1	 1 1	 1






♦ ♦,I ♦ I	 ♦ • • • • • `
K X X K X X X X X K X K K K II K X X) K^ X X X X K K N K K K K XI X X K X X X X XI X K N N M :; : :I K X X X XX X X X X
I





o) N N A N 0 N N
N N1♦ N N M w
{N N N N w N N O co O 000




♦ ♦ ♦ 4 ♦ i
t ♦ ♦ ♦ ♦ i
1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 ^	 1 1 4 1	 1 1	 1 1	 1 1	 1	 t	 i l	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 l	 l	 l l i l	 l( 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1
N 1 N
co a a a a
I
Y
84	 JPL TECHNICAL REPORT 32-1305
1i ( I
I I
1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 111 III ♦ 1	 1 1	 I I I 1 1	 1 1• ► 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1
I
i







t ♦ t t t
i
N N x N N KIN JN K K N NNNINNN
x K N N N N N N N N N N N x N NI N K N N N
• • ♦ ♦ + + ♦) KKIt >tC 1tNKNKNKN• I
• • N K K





coo O O K 




♦ ♦ ••••i• ♦ 0 00 000000
+
xzzz iz





















1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ I	 l l	 l l	 l l	 l l t l	 l l	 l l	 l l	 l l	 i l	 l l	 l l	 l l	 l l ♦ I	 l l	 l l	 l l	 l l	 t l	 l l	 l l	 l l	 l l	 t l^
^0 ^+ C6 NU1 N N M
C^ N J ^(I CD O N
.r .+ .r .r N N





JPL TECHNICAL REPORT 32-1305	 85
B6
I	
^	 I	 i	 I
i	 i l	 I	 I	 still	 ,, 1. 0	 1	 1	 1	 1	 1	 1	 1	 0 +1 1	 1	 1	 1	 1	 11 1	 1	 1+ I	 I	 I	 I	 I	 I I	 I ti l	 1	 1	 11 1	 1	 1	 1	 1 • I	 1	 II II	 I
•
I
I	 ^	 o n o 0 0	 ^
coo
0000 0 0 0 0 S II SIZZS I i IoS000 00 O
i	 I	 O O O	 *ZZZZXZZZ	 i S I S S ii.SO O
O 00 000 O Oq0 O	 S SS	 S S=
I S ZX
X X X X x	 S I iS S i N N N XI S	 S	 •	 x x + X x x X	 •	 •	 +
x X X






• -I1.1.11 • ' •	 1.1 * 'I' 'I' 'I' 'I' 'I' ' 1 ' '1' 
I s 
Is 11' `I' ' 1 8 11' 11' 'i 1 '1' • I • • • • • • 11.1. J












































I	 II+ I	 I I	 I I	 I I	 I I ♦ I	 I I	 III I I	 1 14. 1	 1 1	 1 1	 1 1	 1 1+	 I	 I	 I	 I I	 I I	 I I ♦ I  I I	 I I+ I	 I I
o a N m
1	 I^I
m
N M M J
1^ T M in I►









JPL TECHNICAL REPORT 32-1305
1	 f ILII!^._.l.l.t".0
TORWUL tbY I
kV.S t RRUk I



















I	 I	 ^	 ^	 I
	
«)	 I	 +






♦ 	 ♦ 	 •
i	 •
P I IGfI	 -





IF	 PARAB FIT	 0.56740168E-01
1	 1	 1	 ♦jl	 1 1	 1^1	 I .;1	 I
ij
I	 ♦ I	 r 	 I
I













sir zi ^	 x
x 2of O OI x = = Si	 T 2 Z	 1 =I =
i0000100l^pDo = S x 2 Z




























I^! 1	 1	 1	 li 1





























I	 MAQUE LIMITS ARE--UPPFR	 -0.93909218E 01
	 -0.23395141E U1
	 0.23016634E 02
LUWEk	 -0.1115594 E 02
	 -0.3828758[E 01
	 0.14687.674E 02
TORIIUE	 UY LEAST SQUARES	 __	 -0.1024062UE 02
	 -0.29312215E U1	 0.12333238E 02
RMS
	
ERRiik OF PAkAII FIT 	 0.58358984•-Ol
	 .56484925E-01
	 0.15039431E OU
I	 l l	 l l	 i l	 l l	 l l	 l l	 l l	 t l	 l l	 l l	 l l	 l l ♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1	 4 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1+
+ ♦ + + + + • •
• r r •
• • r r • • r
••r




• + t + + t t
S S = _ ^
= S S = I2 12 S I = O
= __= =♦ + + S S S 2 i = 4 co o cc2 S S xx 2
= S== i StSIS= = OOOOO xxZS S S S YI S O O O O x
_ _ _
_ x x xo ^A GO x x x x
xx00 0000c o x
oc c0c 0 0 c 00 o x x x x
x xxo io 0 0 0 0 0 0 0 + + + ++I
xxxx000oc xx
x













x + + + + + +
x x x x
t + f + 4 f
i	 l l	 l l	 t t	 1 1	 1 1	 1 1	 1 1	 4 1	 i l	 l l	 l l	 l l i l	 1 1	 1 1	 1 1	 1 1+ I	 I I I	 l l	 l l	 i l	 l t	 l l	 l l	 l l+ l	 l l	 l l	 l l	 l l+
0 r r+1 Os 11^ N
v1 .r N M
p co O N 1
to Ln N N
0 tT O T O O O
.4 .r
v
88	 JPL TECHNICAL REPORT 32-1305
ii

















































m z x =I o
	
+'	 o





























( x xi x
I
	 oi

































1	 1 1	 1 1 I+ 1	 1 1	 1 1	 1 1	 1 1+
i
1	 1 1	 1 1	 1 1	 1 1. 1	 1 1 1	 1 1 1+ 1 1	 1 1	 1 1	 1 ♦ 1	 1 1	 1 1	 1
I
1	 1
r rn a ^n .+m s s rn
^0 aD O N N












00	 . xx ^xx
xx
































JPL TECHNICAL REPORT 32-1305	 89





















OMER	 -Qt10.73; 570E 04	 -09- 117- eE o1
	
--94-124 -k5l" 93
TUR4UE BY LEAST	 SQUARES
	
-0.10228257E 02	 -0.51087741E 01
	
0.13635245E 02










XXXX . X K XX
X.Vex KX x xxxxKK)4x
• • K X x X
X X. X x +t • • • •
siiz o I
• • •'• •. •; o	 ^o oo;a0,o aofo:
u 000ao coax
	
+odo0o ooa000 oa.► .t^Naoa000 000+	 ♦
s sSZxx
zxxS, s ';	 • •	 •i isssss xszx, xzzs,xz;, xxxzzzz•• • • x	 z xxsszzxzs,z
z•izx a
•	 •i
j ^ I I
•
♦ ♦ I +1 ♦ ,
i
f ^ i I	 t ` I




1	 Ij	 I 	 1^	 1	 1
I
1	 ♦ ^	 I 	 I^,	 1	 1
3
1	 Ij	 I 	 1^	 1♦ t 	 1^	 I 	 l 	 I 	 1 1	 1	 1	 4^	 1	 1 1	 1	 1	 1	 1	 1
f
1♦ 	 1	 1	 1	 1 1	 i^	 I 	 l 	 t ♦
`




















































X x x x x x X x x x x X x x x x x x x x X x x x x x
+ 4 +
00000000 000
O 000 O 0000
O 00 00 O
+ ♦ S S +

































JPL TECHNICAL REPORT 32-1305
t
1	 111	 I^1
	 Ill	 1^1	 ♦11 	 111	 111	 111	 1





Z Z S S
S
S S S S Z S S
S i S 2
• •1• •;• •10 •1. 11• •10 010 •1• •
1	 III	 111	 III	 111	 +II	 ill	 111	 111	 1
••
loaoo
x x x m
+
0 c 0.0 0
m m
+
0 cc 0	 c
•
TORQUE - NY 'LEAST sWA-R_95	 -0.87859795E 61 , 	-

















	0*.__I2_010606E 020 * 57253269E-01	 0.14765694E 00 J
♦
K ^x 1XIXxx cxxxx x X1 x 

















	 iI	 PITCH 	 YAWI
	 ►
	
i	 ► 	 ► 	 I 	 ► 	 ►
ROLL
	TORQUE LIMITS ARE--UPPER	 -6.80093015E ol	 -0.46997963E 01	 0.14781566E 02












JPL TECHNICAL REPORT 32-1305









I	 I	 1	 I,	 1	 1
I
1	 1 	 1	 • 1., 	 1	 1
I
I
1	 1	 1	 1 1	 1 1• 1	 1 1	 1 1	 1 1	 I
I
1• 1	 I 1	 1
!















X xi I • • •'•x xl x x ♦! + ♦ •X X X X I i ••
+^






•• x S S 0 0 0
0"" X X X X 0 0 0 0 0X X x 0
• xx 2 x S♦ i • • • ♦ t "" 60 X,
w +
I • x x x
010






• . • o^	 oOxoozxx
• oo (o	 x
•" oom000 ml ,x
xxl
001000  xI
Z x Z S S
I
+












I	 l	 t	 l l	 t l	 l	 l	 l	 l	 l l	 l	 l	 i	 l	 l l	 l	 l	 l l	 t l	 t i	 l l	 l l	 l l	 l l	 t l	 l l	 l l	 l l	 l l+ 1	 1 1	 1 1	 1
M P M .w P
wr .-^ N M M
^+ M M N P
I
































O O O	 7
OX	 r
Xxxx X	 +	 CX .
 X X n >j x























































1	 . I 1
I






























































X x X X
1
Ix x




























• •	 x xx	 • 1
	
•	 x x x	 •
x	 •
x N x X ♦ 	 +	 • •
	
x x x	 • •	 • • •













1	 1	 1+ I	 I	 I	 I	 I	 I	 I	 I I I 4 1	 1	 1	 1	 1{ 1	 1 i
I	 I ^
q
JPL TECHNICAL REPORT 32-4305
	
95
I1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1♦ I	 t l	 l l	 l l	 l
i
r • 1• •
• i
• r r •
+ + ♦ ♦ •••
r•
= 2 S Z S r•••
O O O O t O ISZ I S •S S S== i i S i i i ii o x x x S Z Z i ZIO O O o 000000 O 00 M 000 =:O OIO20= =S==IIzzozoo'
r+ t •• t O + 0 0 0000000a;c O
• •
x x xi
• x x x
• • xx
•• x x x x x
• x x xr xx
•• x x x x x♦ • ♦ ♦ 1	 xx • t
x
x $0 x x x xx
•
x x











i 1' t I M t
1 1	 1 1	 1 1	 4! 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1 1 1 1♦ I	 l l	 l l	 l l	 l i	 t l	 l l	 l l	 l l	 l l	 t l	 l l	 l l	 l
I
l	 ti
in r+ N MN m m d
if f N
rl N P4 H
i
I I	 11 1	 11 1	 +1 11
I o01or- dodo


























02LOWER -0.10778365E 02	 -0.49391429E 01	 0.12486734E
































1 •i • • • •! • • • • • • •	 •^ I + I	 1
^• • • ^ I I I •i I
j I • x xx x, x x
wxx X I X X
!
:MIX
zS2zI SI^^ OI O 2,I	 ONNNN x1xxxXXN^• x• x
i` z ^zzzz^zrzzxxM





.► w x xxxl ; i ulw	 ;w!pg •, •	 •!
O+ , 	01 xxxxx!x X1xx +, ♦ 	 I 4
OO'OO^^• O,
Z,	 }i S'zXIOOMMOO', O
,x X x x X I X I 1 . Z z S S 










































































I+	 I	 III	 I l	 l l	 l	 l	 i l	 l	 l( t	 l
^	 ^
l	 i f l	 }'I	 1 1	 1	 1 1	 1 1	 4	 1	 1	 1 I1	 1	 1	 1+
!
I
I	 I	 I	 I	 I	 i l	 l	 l	 i	 l	 l 1	 1	 1	 1	 1	 1 1	 4	 1	 1	 1	 1
T
r
inth I	 .r1I I 1'- M.. P tmN
^^ N I	 4 I wIA I!1 I







I	 I '	 ^ ^
rd -.













U.:'0 0959E- 01 	 0.179t2433E 00
1	 1	 1	 1	 1	 1	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 1	 1	 1
K x K K K x K K K K x KxxxXxrx
i
coo	 ♦ 	 +
00000coca
000000
sxx === 	_	 +

























Ll^dv. =2Aj497D3 o 1 E^	 of




FRRuK OF	 PARAn FIT	 0.92255428E-01









x x x x K x + x X K X x x K K K K x ±X x x x x x x x ♦
K xIX
O + + i
00 c oo II 000 O O
•• s 0 0 0 0 0 0= === = 000 00 o io
" x x =••• xss s
xxx
•





♦ 4 + +
r •
♦ ♦ + i I
I





98	 JPL TECHNICAL REPORT 33-1305
4i I	 l	 l	 l 	 i	 l	 i	 l	 l	 l	 t	 l	 l	 l	 l	 l	 l	 l	 i	 l	 l	 l	 l	 l	 l
PITCH	 YAW
TOR0TIE LIMITS ARE--UPPER	 - 0.8b982958E 01	 -0,3998495_$E 01	 0,13799747E 92
LOWER	 -0.93378593E !i1	 -U.45052115E 01
	 0.15401840E 02
TORQUE BY LEAST SCARES	 -p.9004 277E 01	 -0.4,1434072E 01
	 0.11648132E 02
.RMS LRROR OF PARA11 FIT 	 0.70858079E-01	 0.57509277E- 01 	 0.17679893E 00
1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1
I







X X X K K X X X X X X X X X K X K X X K X XlX X X X K X X K X X X X K X K X K K K K XX
+ i ♦ +
XXXXXXX:CIX






000000 0 0 ••0 0 00ww o
a •• cOOOO 000000000000 0+l o ♦ +














+ ♦ + + ♦ I +
♦ + ♦ ♦ +
I
a
♦ + + +
i
+ +
1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1 1	 1 1* 1	 1 1	 1 1	 1 1	 1 1♦ 1	 1 1	 1 1	 1 1	 1 1+ 1	 1	 1	 1 1	 1 1	 1 1+ 1	 1 1	 1 1	 1
^+ .^ N m m d











JPL TECHNICAL REPORT 32-1305	 99
4
I	 l l	 t l	 l l	 l l	 l l	 l l+ I	 l l	 l l	 l l	 l l i l	 l l	 l l	 l l	 l l
i t t i




4 N • r •
xxxxxx + + +
xx x x
x x x
x x x x7 x
X
x
+ + t t
t t + t
N N MS
y t A N A A M+ N 0 N A O i
O O O O O o O O O N 4AIA N
S 2 2 S S S 2 x x
+ + t i
+ + t +






11	 oil	 11 1 	 1 1 +1 1	 11 1 	Ili	 oil	 11 1 + ► 1 	fit	 11 1	 11 1	 I1 1 +1 1	 1
	
• • • • •	
• • • • •
4 • •	




















x x x o 0 0	 0
11	 ^	 1	 +11	 ^	 111	 1	 +









100	 JPL TECHNICAL REPORT 32-1305
1
WPlot III
Reduced position data and torque limits vs time,
Mariner IV, 8 1/3 bits/s, days 102-105, 1965
JPL TECHNICAL REPORT 32-1305
	
101




1 I I I	 1!
PITCH
i	 1 1	 I 1!
rAM
I I I I
POLL
"—M - L H F E Fi	 C . 2 L 9 3 7 7 3 E	 C 2
_"
_ _7':. T 4UTC ___ eWM eT-Zi
LChCk -0.272SS244E C1 -0.136CSC5CE Cl C.EC749225E CC
TLkGL! tY	 LCAST SCLARLS -C.:2s 28C4tE C[ C.S506756:E CC C.11010,86E	 C1
j
INS CkHLk Lf PAktL	 FIT v.4 253j24 7E-0 1 C.`.1d7C545E -C1 C.1CC36129C	 CC
I
I ^	 i t
i
I I I	 I I
1	 1	 1	 li ♦ 	 1
I







































S X ! x 2- t x ## a I x :J S _
x X #;, a# l
y
poi




r ^R K II 	A :J
''. s a x 2 S 2	 S A S W #A A .n w» O :J J r •'J 'J I0 '4 a
8 ^'^ S L 2 AI I, I	 YI q^^ 70 O Xit x _I u






























I	 I C I	 I^+	 11
I	 i
i
I I	 11'	 I I	 I^}	 I	 I	 1 1	 1 I	 I	 1	 1+
I^
I(	 I	 I	 I I	 I	 I	 1	 4 1	 1 1	 1	 1	 1 1 }	 1 1	 1 1	 1 1 1	 1 +	 1` 1 1	 1
^
I	 1:^ i
ern M d ^ I^
NI



























102	 JPL TECHNICAL REPORT 32-1305
1f^	 I	 ^	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 i	 l	 I	 l	 l
P ITI;H
	 YAW	 POLL
7LRI.LE	 LIMITS ARL--LFFEF - C.2.S9Cy7JF C2 C.2745:';2E Cl C..Il41tj83E C2
LI,hLF - 0.2E133G6CE C1 C.758454CCE CL C.4E75254CE Cl
1Lh6LL











1	 Ijl	 1!i	 1
-01
^
1	 I	 i	 1	 1
C.CC12C145E
f
1	 1♦ 	 III	 1
-C1
I	 I







































































I i O i	 O i I
 i I I M
M O 0 .^ r)
022 TO!i j xI
1^
	 I 4 _I
j	 i I i
^ I	 1 !I 'I1 ,7 O' Y I ^, 1 j IxJ O2 Sji I 20 j 1 NN
1
'U O 2 I I j I I	 ' I	 x =
1 O22 I O I I
NO
'	 2+ xS SI l+ I +	 I 2 0i	 I+ + X	 N', .w +
i













II1	 Y Y # # #^ I 2 ^ I# # # # I # # N ^ N	 X ( IN it
_ #Y + # +	 ( j + + 2 > 4 O # +
I










# I2 'Z)	 0O # x
^# 1 0 I
# I i I	 I
# I itI
+ # # I ! xiu	 I#	 ^ I
+ + I f	 # f .+ I IX+	 Y. XI # Y 11 Y# I .i Y# Y I x	 *X
M




I y	 1 y
I
1	 1	 1	 1 1 411 1	 1	 I I	 1 1	 1+	 I	 1	 1 1	 I	 I I I	 I+ I	 I	 I	 I	 I I	 I	 I	 I	 i f	 1 1	 1	 1	 1	 I
I
1	 1	 f	 I	 11 1	 1	 I	 1	 I	 1+ 1	 I	 I	 1	 1 1	 1	 1
I( ice+' i IN I J I ry
N M
I










































r t 1 t,r ► an HILL
TCYGLE	 LIMITS	 A RE--LPFER -0.23237058E	 02 C.43651755E	 C1 C.34515358E Cl
LL I%E Il
-0.27616568E .l	 4	 4.9E	 Cl -C.1629823 it
ICK LE	 EY	 LEAST	 SQUARES -0.2!175231E
	 02 C.293252U E C1______C_.2C981733E 01
RPS	 ERRCR	 CF	 PARAE	 FIT 0.4E345726E-01 0.78441752E-C1 C.15447221E CC





11	 1	 1	 1	 1	 1	 1	 1^	 1	 1	 I	 I	 I	 I	 I	 I	 I	 I	 I	 ► ^	 I
ICFI.LE LIP M ARE- -UPPEk -0.242S240EE Ci C.°.5tiy521:E CC C.iE6644671
LONER -C.2tC74711E C2 -C.1217476SE CC C.IS1243171
ILfCLk EY	 LEAST SCLAIIES -C.221E527SE C2 C.112LC4StE•C2 C.11C901261
RPS
	
LRHCR CF PARAt F1I C.EC46 M:iE-Ul C.!374517EE -C1 C_.1:59072c1
1	 1 1
I
t	 l ♦ 	 1 1	 1 1	 1	 1	 1%I	 l
i
I
f	 l	 1	 1 1	 1 1	 1 t ♦ 	 1 1 1	 I1 1 1	 4	 1
!
1	 1	 1	 1'1	 1
I


















I I I I '
Ix iI
x x L i
x or	 w a
x ;
w X S X M j
w X I i	 , I M	 w
A w' (





I I 7Ip S I
i X I 	 t7 i J
X S












n	 .^ i	 + I+	 ! I + K i	 +
' x
u
li	 i1;I #..al ^ J I I I	 w
4 p A N 1^
x	 l	 w
'+( '. wJ ^M Y
^^ uaY I ! ^Oj ^. u x
x ^ I w Z^ 2
Iu u A
xK
u u ';	 I uI. i X
M
K










} + + + } }
w q u u	 q K






















TCFCLE	 LIVIIS	 ARE--LPPEP -C.2322i26CE	 02 C.252737SCE	 Cl C.7E949143E 01
LC60 -0.265C!M4E 02 -0.008811M CC 0.11766599E Cl

















































x N ^N' O C U J
IX
K x
N M N M 4 + + + + M w M N,N 64 A +
N N M N M N IM O O
=,Io01	 0^ OiJ=
Ci!000I000'70 OI O >'O w X w N'M













+ #I a #




a i o #
xx # + a^u+ #	 + ; + I wx i+
x a # I # 1r X x 1
x X
a #
# x# # x
it x
a # i x




a^ a # #la # irI#
I
t + + 4 + +
t 1	 1 i	 l l	 l l	 l i 1	 1 1	 1 1	 1	 1	 1+	 1 1	 1 1	 1 1 1	 1 4	 1	 1	 1 1	 1
I
1	 1 1 1	 1 1	 I1	 1 1	 1	 1 t	 l l	 l l	 l( l l	 l t	 l l	 l
N f.1f.1 N 0 P1
N ^+ C I► S rn
N m J U1





ICRCLE LIFIIS ARE--LFPER - 0.22C53348E 02 00-.47493753E Cl C.10578750E 02
--	 ----L	
.2	 ^i 1^_V^._^.-._ u.7 I7'ITfryC'Ti	 _ ^^i
	
---C';'5U Tn7W7CT-
TCRCUE	 NY	 LEAST	 SCUARES	 -0.24240,897E	 C2	 C.30698596E	 Cl	 C.22217621E
	 01

















I ILF6LE	 LIN11S	 At<E--LFFCF	 -C.23Ct3ME	 C2	 C.1282cQ SE	 Cl	 C.1584301t,E	 C2
LCMER	 -0.27632921F.	 01	 -C.620L244EE	 01	 C.2t180*37E	 Cl
I TCN^.CF'TV-CE35T'.	 - :e;E7tQHtT-t7-"'—=C 2345	 TF IIT_	 -CT^L': EC3^123E
FNS
	







1	 I'	 III	 1 1	 I ' I	 I'I	 I
I
t	 ^1	 1	 1	 1
^,
i
1	 11	 1^t	 1	 1	 III	 111	 1	 1,,	 I ' I	 1	 1	 1	 1	 1 1	 I ♦ 	 1	 1	 III	 I	 11'1	 it	 I	 11 ' 1	 I	 l	 l	 l	 I	 t	 Ijl	 1















^, 	 I	 %	 i	 I	 I	 ^	 !,	 ^
i,	 ^	 I+	 II	 t	 I	 j	 t	 ^	 +	 I
I	





,	 I	 +	 I	 1
K X	 x	
,	 I	 '	
i^ II+	 ^ ^I +	 ^	 x,	 I	 t	 I	 +	 I	 +	 i
Ix	
x
I	 'I 	 I I	 I' I
X x	
xix







JPL TECHNICAL REPORT 32-1305
	 105
'I	 I	 I	 I	 I	 I!	 I	 I	 I'	 I	 I	 i	 I	 I	 I	 I	 1	 1
PITCH	 YAW	 ROLL
ARE--LPPEH	 -U.2158214EE	 02	 -C.SS11E437E	 CC	 C.1C155702E	 C2
LChEP	 -C . eATU 181E C	
___
2	 -C.4344C12CE	 Cl	 -C.IE864I4CI C1
$51	 SCUAKE5	 -0.2374C541E	 C2	 -C.28C32k63E	 Cl	 C.34036550E	 Cl
PAK k Fil 0. CE - U .4 1S	 E	 - 1 . 	 06 7071E












1	 11♦ 	 1
I
1	 1 1	 1
I
XI x











♦ X!X	 I ;`
1







IZO I I Il x x i((
I
a X 0 ^S^ 01 X 0 ^ I	 I X
I
^_= I ^ I	 i
I	
x IX X 2
II Q' ': f I	 ! i i xI X=
• ♦ • • S. SIQOOX2




I`	 I i	 ;` i i` ^	 I f `	 I	 ^ q J I	 '` Ij I	 I I	 ^ Z O ^ i	 O^ SS I	 ^
I I s0 I w roMMw•r r '•
• I •r X ! Nr Ix x r MI
w
i i^ I N a ^	 •
x
r I
I •iK i I NIr 1 M
14	 I 1 w i a
x










I ^ I	 II
1+ III 1 1	 1
I	 i






i	 111	 1 1	 1	 1 1	 I+ I	 1	 1	 1	 I 1	 1 1	 1 1 +	 1 1	 1 1	 1 1
N I I	 ^r I
N	 i
^ I^























2 1 2 SI








































































LL^ER - c .[L .eIZ335%It - Cl C. 4 r5Tr.Tqr-n-
JOACUk NY LEAST SQUARES -U.Z2084062E 02 C.52162161E CC C.4C539492E C1
PMS EPPCR CF PARAt FIT C.s;217419E =tai M237505e -tY C.12327116E CC
';








Ij ♦ 	 11
^^




1 ^1 I ♦ I 1	 1 1	 lil 1 1	 1• lil 1 1	 1'1 1 1 1	 1♦ 1
I






















,mss I I pool
i
^; I i	 x OSS
I w
I I x ^ 'D ox+S
^o ^ I	 I ci ^ NaYYI
H^^
°sN

























1	 1	 1 1	 1 1	 1 1	 1 I l	 i	 l	 l l	 l 1+	 1 1	 1 1	 III li I+ I 1 1	 1 1 1	 1 1	 1 1	
























































































1	 1 1	 1 1	 li ♦
I
jl I 11;	 1	 ,1 1' I 1	 1 : 1 1 1	 1♦ I I 1
j












^	 I I I I
^
^ I
i ♦ r i	 ^ ♦ I ♦ I
I
IN Ni N N J J .^ a O
I Z Z Z Z Z










X X X x^ K K
I





x X X X
x x
xxx
♦ . N M N ♦ I ♦_ N NI N tl tl*N p
I N N N II ^






♦ I N I ♦ ♦ ♦ . M
M M M N N M M N tl N M N M N Np N N
1	 1 1	 1 1	 1♦ 1	 1 1	 1	 1 1	 1. 1 1	 1 1	 1 1	 1	 1	 1♦ I I	 I I	 I I	 I I	 I ♦ I	 I I	 I I	 I 1	 1♦ I	 I I	 I














	 M^ ► L
	
ILFI.LE LIPIIS ARF--LFFtF 	 - C.22C34362E C2	 C.17346E54E C1	 C.14246WL C2
	
LC%tN	 -4.i4.1g516U C2	 -C.1458441C( CC	 C.31c2!l^98E C1
	


























































LbCLE	 EY LLASi :GLARES - O.i441591NE C2 -G.i34414C1E -Cl C.14416111E Cl
PS	 LYPCR C r PARAE F11 0.56441174E -01 c.!6811646E -C1 C.15697140E CC
1	 1^	 1'_I	 t
I	 ^
I	 I














1 1 1	 1
I







I' KK X♦ ♦ r I Ii























K N N N
I S ppN




















JT x T x










+ ♦ ♦ ♦ + X
N M N N N r N N r •N N K X
t	 ^	 I	 l i	 l +	 1 1	 1 1	 1 1 1	 1+ 1	 1 1	 1 1	 1 1	 1♦ 1 1 1	 1 1 1	 1♦ I I	 I I	 I J	 l l	 t ♦ 	 1	 1	 1 1	 1 1 1
m
N 1
N61 N.+ 0M O




















































1 1 4 1
0
^m




















1	 1	 1	 1	 1	 III	 1♦ I	 I	 1	 f	 l	 1	 1	 1	 1











































N M A N t
• w	 N N M
t
1	 1	 1	 1	 1	 1	 ♦ 1 	 1	 1	 1	 1	 1
i




















































1LhCLE LIMITS ARE--LPPE R -C.2:.11512CE C2 -C.79654172E CC C.SC985754E Cl
L	 h	 R
-d.247CC61,CE C2 -C.c50CFF' —	 I
1CFCLE LY	 LEAST SC64RES -0.2:94C563E C2 -C.15744EEEE Cl C.25498031E Cl
RP' LPPLR	 CF	 PARAE Flt C. °.4@37604E
-C1 C.EC346C55E -C1 Z.14114U34E CC
11 , 1	 l i t	 1 1	 I	 1,1	 I 1	 1 1 I , 1	 11 1	 1.1	 11	 1 ♦ 	 1.1	 1
j
I	 1	 ♦ 	 lil	 1	 III I	 III	 1I	 1	 ♦ 	 1;. 1	 1 111	 111	 1 ♦ 	 I^1	 I^1	 1 1	 t^l	 tIi
Ix





. J O ''. J I,.i
2 '	 I X 2 2 2 '. 1 '^
O I .x I O 010 J;
XI	 ,
22 . S S.J 7CJ I J D^^ I •
' ^ 2 S 2 2^ 2 S 7 C J: '' C ! ^;
X. I	 2 2 2 .7:2 J j
X x !, _ 2 7 C O J ,^ _	 xl
X r 2 2	 X
I ^	 I X!x	 I ! ! ! a p ', p a p	 : ; I	 i	 x
X	 i I ^	






{a I	 ', pia ^	 I
M 1. t	 i	 X1 + '^+	 A '. +	 a 'i+ ''+ I
^a I p t I j i	 r	 pw i '	 i ^ p
^'i	 I I	 I



































M al p 	A	 ,
^X	 1
p	 AI I a	 a'_	 I
^+	 ,













































±	 1	 1	 1	 1 ! 1	 1 4	 1	 1	 1
`	
i
1	 1	 1	 1	 11+	 1
I
1	 1	 I'	 l	 1
I	 I
1	 1	 i}	 I^ 1	 1
I	 I
1	 I	 r I	 IA	 I
I










II	 lit	 I	 I	 I	 1	 III	 11	 I
f O I	 iJ CD
I
N Lp ,p
I	 i	 I J I	 I N I Ill 1-'r I J
I	 I	 I J



























` ICKLE LIMITS ARE --LPPER -0,2.171C804E 02 -C.1295248 5E Cl C.SC553476E
TCFCLE EY	 LEAST SCLARES -0.24761C9CE C2 -C.18475C27E Cl C.2E483i6bE
-ITNT` E1IA'tR"-^FdR3E- FTT----------^:7i^€rz3^CF=LI—__-^:fAB'^^7^ezl: =^T __ ^.-IT4I2^8Z-E
I	 I 1 1	 III 1 1	 1. 1 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1 1	 1 1I	 l l	 l t l l	 I l	 l	 l	 l	 l	 1. 1













t ♦ ♦ + x X +
x
x OX 0 xX X
J O i L








x x x x
x
'A N N N
x zx x S x x
+ + ^
N .41.4 NM + #
X XC N N 404
N .^ O N# N O N N N N M N NN M N x N N# N## O OS N x N N
N # #N #
N x N k
# x # #






X x X N ## N## # #N N
xX
+ 4 + i t




I'- U1 1 N 4'
M J N ^^ ^r


























TCF6LE LIMITS ARE--LPPER	 -0.21491727E 02
	
C.12C99266E Cl	 C.17108458E 12
p	 - .c 9	 2	 -C.? 9C	 98 04
TCRCLE EY LEAST SCLARES
	 -0.24001711E 02	 -0.921766E4E CC	 C.3C737874E Cl
-	 -	
-





























I	 I	 I	 I t Y	 l	 l	 l

















♦ 	 # #	 M
+































X K x #
*x xi K	#










	K K 	 A
xx
	






a w a w
t











1	 1 1 1
	





1 li ♦ 1
	
1














































# a	 1+I	 aaa
a
1





























JPL TECHNICAL REPORT 32-1'05	 113
__ --
-^ ^_ arm
TCRCLE LIP115 ARE- -LPPER - 0.2C65076^E C2 - C.147C7CS4E C1 C.11660 01E C2
LCNER - 0.2 °.172322E C2 - C_.SC937CAIE Cl - C.56458474E Cl
7CRCLE EY LEAS7 SCUARES - 0.42651787E C2 - C.319CC193E C1 C.3E933480E Cl
RPS ERROR CF PARAE FIT C.35557735E -01 C.5246SS73E -C1 C.ES374656E -C1
♦ 	 1 1 1	 1 1	 1 1	 1♦ 1^ 1 1	 1 1	 1 1	 ^^ ♦ 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1 1	 1 1 1	 1 1	 1 1	 1 1	 1+ 1 1 1	 1
t ♦ ♦ + I +
t t + + +




O N N M
4 ♦ N
2









X Y x X
N
x x K x x x X x
N
M M M
+ x N + X X + X x X X X + N
M
x K K x x
X x N M
O O # N# x N N
S S # N N ### x x x xM M X
„ k N X x XN N# x x X




# u x x
# N
i ## # N w M + t + N# w # M N 4# w# # # # N N N N# # N N
t + t t 4
+	 I I l	 l l	 l l	 l t	 l 11 II 1 1	 1+ I	 l l	 l l	 l l	 l t	 l l	 l t	 l l	 l l	 l I l	 l l	 l l	 l l	 l i	 l l 11




0N 1[1m mJ .yu1 O 9C






















	 -	 -	 ZT	 -
RPS ERPCR CF PARAE FIT	 0.5C8C5853E-01
























► 	 !	 I	 I 
	




TLh6LE	 L[N1T5	 nRL--LPFEP	 -0.22337677F.	 C2	 -0.33CC5742E
	
CC	 C.S2495uU6E	 C1
LLhEN -C.0 5E4C96E 02 - .4C64	 444E-Cl	 - ..	 618E
TLF.LE EY	 LEAST SCLANES -0.24522012E C2 -C.i114141SE Cl	 -C.71738710E CC











1 1	 1+ !1	 1
!II
I
I^1	 1	 1 1	 1	 1	 1	 1I 1	 1	 1	 1^ ♦ 	 11 1^	 1	 1	 1	 1 1	 11 1
I ICI I I ^; ^ ^
I^
I^ I
I	 I I II
'.i






1 X	 I	 X _ ;
I
I ^. 1',





!	 I I I
I














 i it I J O X ^ II	
I





1 i = 2	 0 0 0 .3 Xa
I
O SSSS'.OM',OOJ
I + . 	 I+ i i
1♦ SI	 j I,  1)C 1 2 0 ! J UI
Z
Q ^'
i X 212 21^	 M •p N d1 V






a I iQ I I X
I I
Ix I ! j	 X
^^u i la i n	 l I i I	 i
)` X
I !	 I= ( j	 Ii > I I	 I^j,I




+	 I I + 1 Z # I i4 l!X = 2
### I. ### XI
#
I 21 = i	
#
p	 I 1
µ II X	 I ^.	 S I	 I ^
^	 # # N #^	 p^# #
#	
I





1 X#I	 # I I I # I i	 p pI# µ i I	 I' I{F I
1 I	 # i 1 #
X I I I I µX I pl J 71# µ ### I I iX X +	
I
I+ I	 {M i {^ ^, + #
X X I # ^ # I	 I I I #
X I i	 I
I
,1111,1+ ^I,	 ,III,+ „	 ,III,+i ,I „	 I I ,,,111,1
^












I in	 I i	 IM N I O	 I O• ^


















































JPL TECHNICAL REPORT 32-1305	 115




i I I I	 I I
ROLL
I I I
lOFOUE LIMITS ARE-- UFFEI I - C.IE678567E 02 C.i732EWE	 Cl C.32753029E C2
CCMtN - C.2Sres74E C2 - C.7CCt114EE "tl -t	 14765433E C1
TC1-.LL EY LEAST SCLARES - 0.ci54198EE O2 -C.2144C6S5E C1 C.13314d84E C2
1	 1 1	 1 1 1	 1
I














1	 11	 1 1	 1 ♦ 	 1 1	 1 1 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1I
+
I





















pp pp N N N N .i.j x O O O O J O O O 7 0 J O S S 2 2 x
N N N 40 N N N N N
= S S S I S 2 N
I
O 0 0 0 0 S S Z 2 2 2 2 T S S Z S x








x NN# N a N N N I {► ax N N
x # N #
X N x a a#
X A X #
X N Ax x a
a
x x
N X M a N
N N a A N
a
N N K X p
+ N + + N
a ## N +
N N N x x
N N ## a a N #
x
♦ + + +
I
+






Try .w IT NJ J ^
Ln Ln I
I
C I ICI- YOM GOI 1
TCFCLE LIMITS ARE--LFFER
	 -0.22973899E 02
	 C.10103594E CC	 C.2E402308E Cl
LCkER	 .c	 02	 --C—.TN-L-7d25E Cl	 -P.3780202LE Cl
TCRCLE EY LEAST SCLARES
	 -0.23558997E C2
	 -C.21585926E CC	 C.13086779E Cl
FI S ERPEA EF PARAE FIT
	 0.6 4	 03E- 1	 89 7 5 9- =C2















































i ^ ^	 I	 I	 I	 I	 I	 i	 l	 l	 l	 l	 l	 l	 i	 i
— ----^
^f'Ci^--- -- YAW - - POL L
10I6LE LIP115 ARE- -LPPER -0.2sC8909LE 02 - C.27727t82E CC C.6C718814E 01
1,CMER -0.23252923E 02 - C.1675392EE Cl C.6082338E CC
MCLE EV LEASI M RCS -0 . 12875856E 02 -C.SE21SC 6SE CC C.1S19290CE Cl
PPS ERROR Cf PARAE M 0.E4463703E -C1 C.484854CCE -C1 C.12366327E CC
♦ 	 1 1	 11 1	 1 1 ♦ 1 1	 1 1	 1 1	 ( 1♦
I
1	 1 1	 1 1	 1 1	 1 1 1	 1 1	 1 1	 1 1	 1 1 1	 1 1	 I• t 1	 1^11	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1
IIx












NO X = XNNNNM I I x K' O N
N ♦ I NIN I i ♦ A







x x + x
i. a3^ x N a,^


















x XN S M M N h ft C7 x
X M 4 ♦ i M 4 N x i +
xN. X M NwxX N M X






N N N N






I	 l l	 ^ l	 l l	 l i	 l l	 l I l	 l s	 III
I
1 I i 1	 1 1	 1 1	 1 1	 1+ 1	 1 1	 1 1	 1 1	 1 4	 1 1	 1 I I	 1 1	 1 ♦ 	1 1	 1	 1
e.5 la
1	 III
N ^ -^ J


















I	 1	 1	 i	 I	 l	 l	 l	 i 	 i	 t	 l	 l	 l	 l	 l	 l	 l	 1	 1^
	
PITCH	 YAM	 POLL
TCPCLE LINI75 ARE--LPPEP	 -0.2C95237SE 02	 0.52810557E CC	 C.I(C92613E C2
LLtiEP	 -C.67C889CISE C2	 '-C.446246itE C1-C.7S824169E Cl
'TTF L C C "EY"LTl 	 = .  .  
	
"-C . E't 4"H7 T E- C-C
j	 I	 I	 PPS EPNCR CF PARAF FIT 	 0.56578187E-01
	
C.56963AIEE - C1	 C.14477494E CC^
oilI!	 !)
I
1	 1	 1	 1+	 l	 I	 I	 I	 I^, I	 I	 I.	 I	 I^ I	 I	 I	 I	 I^+	 I	 I	 I	 1	 I^ I	 I	 I	 1^	 11	 ,	 1	 1	 1	 1	 1	 1+ 1	 1	 1	 1	 I	 I	 I	 1
I	 I	 I	 1	 I	 I	 I
















',	 1	 ^	 I	 I	 I	 I	 i	
I	 I
I	 I








x I I I X
X1 ^ a a '7 JN XXX =




J S =; x xQ +	 '.. ''. 4 + N + 0 Co
x








x X o MN
I
=
1 '.	 + 1 + ♦ N K d +
• x x s Ii
x
I	 x I xx w aw^
x	 I	 xxx	 I	 I
x
	
NI # # i	 x
#;	 K	 li	 #	 #
	
I	 N	 #	 #	 #
	
I	 I	 u11	 I	 #	 #t	 x	 #x	 #	 #	 I tt	 #;	 +	 I	 i	 17 i
	 x	 +	 ♦ 	 .







I I	 I;I I I	 Iii I^I	 I 11'1 1 (+ I	 I I 1	 1 1	 1 +	 1 1	 1 I I	 I I	 I 1 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1 1	 1 I
f*	
^
I N r .+ I to P
I NI I ^
.-.
`• N+1	 I .-+ O D •^ U1
1^ N I M M 1 N
I r
LL
Ir I r r r r
FILCH	 Y A d
	 POLL
TCMCLC	 LINI75	 ARL--LPPEP	 -C.21572392E	 02	 -C.2311^E15E	 C1	 C.7E513787E
	 C1
LLMER	 -C.24C6?59EF C2	 -0.3714137SF C1
	 =	 :1123470eE--CI
TCFCLC	 EY	 LEAST	 SCLARES	 -C.2314C12IF	 cs	 -C.2941EA2SE
	 C1	 C.34807072E	 G1
RNS
	
F:PPCR CF PARAE	 FIT	 C.569CS326F-01
	 C.6E514M E-C1
	 -	 C	 15p'62435E-ZC






































1	 1	 1	 ! I	 1I	 I	 Dill	 I
I^
li+IjI1!' 1	 1	 1	 lil l	 Ill	 I 1'	 1	 1'1	 1








































I + I	 I	 I	 I	 I	 I	 I	 I	 j	 l	 1 1	 1	 1	 1	 1


































































































































































FPS	 EPPCR	 CF	 POROE	 Fil C.:t344943E- CI C0441r11 ► 1E-C1 C.15UMLE CC
^ I I '
1	 1 •	 1 I 1 1 1+
I





X x x X





N M 401 K_
O 000
N M







=O D xN M N M Q
x
x z x z°
o ^C3005 00
x 'L 22
p N + ♦ x
M N N N






KM N 4 N A K	 w KK w
w K K
x M
^4 K K ♦ N K +K K w
x
X x x x x x x x x x x x w x x x x x x
x y t x x
+
I
1	 1 1	 1 1	 1+ I l	 l l	 l t	 l l	 l+ 1 1	 1 1	 1 1 4 t	 l	 l	 l l	 l t	 l 1 1	 1 1	 1 1	 1 I ♦ 	 1 1	 1
LA R 01 00 -+
N Y` .,1 J
r. ? I-
N M1 1
P P P P P



















K	 K M 
1* K'.
w I






























{ ( I F l lcM rAa	 POLL
l
IOM WE LIMITS ARE • -UPPEF -C.11301499E C2 -C.S9C91711E CC	 C.lfC98650E C2
-
LChEA - 0 14341119E C -C.!22! t':41	 CI	 -C.i6416U3E1	 CI
1LPCLE EY	 LLAS7 SCLARES - C.iiS4S92CE C2 -C.1153C718E Cl
	
C.63C27 ME Cl
"q FS'-11^`^C^ 'i^11T7 E" (T"'^ L: —c: ^5T3 3 Iti^'? F - c 1
	
-C-T446 310 C E U
I	 III


































' ♦ 	 '
^ 7I








l :JOO j70 7 00070 - O ut.) 00,3 iit S^I=7 zzsxx z
zzxzxxz zzz==ox..^ -moz==zxx=







p p 1♦1 N p N M N
















1	 1	 1	 1 1	 1+ I	 l l	 l i	 t t	 l ♦ i l	 l l	 l l	 l l +	 1 1	 1 1	 t^l t l	 l ♦ 	 1 1	 1 1	 1 1	 1 1	 1♦ 1
i











LIMSICPCLE ARE--LFFEP -0.21725405E 02' -0.520977ECE CC	 C.1C780613E C2
lzl;EA "=Zf
:c.
S^C34CE- 1 - --- _^. 3 4I74 E€'CT - Z.64 74M4 C C
iCPCLE EY	 LEAST SCLARES -C.23C56133E 02 -C. Cl
	
C.44712149E Cl
RCS EAR[R' CUp T^AR'bE- i Cf _	 .j.':'"5'62 I -- _ -^IgE^^^'TEE EC€-CE =0T- ^ C:^2bE5STT
JPL TECHNICAL REPORT 32.1305 	 121
1I	 I	 I	 I	 I	 I	 I	 i
PITCH	 YAW	 PULL





- :?Z'TTxTTf1F'^^'=1: *'1^E^J'T?T""C`Y'._." "=t : 3'i 3Z'71'3fi1FZ7
ICPCLL EY LEAST fiLPRES	 -0.2h17E908E C2	 -C.:UI@l214E Cl 	 C.1!349786E Cl


























X! I ^ ♦ M M M


























1	 I I I :^1♦ 	 1 1 1
7








































.4	 I I	 1 1	 1 1 1	 1
I








1CPCLE LIPITS ARE--LPPER	 -0.2C932408E 02	 0.33325493E CC	 C.25195411E C^
	
02	 G .5 .^f i BtF^C 1	 =^. B'r9T13b L
1[PQLE EY .EAST SCUARES
	 -0.22724325E 02	 -C.248,9987E Cl	 C.3778698CE Cl
AFS'_kWCR CF PARAE FIT 	 0.74695164E-01	 C.!6876E21E-C1	 CC
122
	 JPL TECHNICAL REPORT 32-1305





	 LIMITS ARC- -UPFEH —C.dt 2:131E	 C2 —C.143i
LLhEIt —C.44^24165E C2 -C.4L0i
TCi• 4LE	 tY	 LEAST W. ARES -f,.;217E9f_.'G C' - L.253:





1 1 1	 1}	 1	 1
j
I




♦ 	 I I	 I	 I	 I	 1
II
i	 I






































('	 ^I^ A I ^I
i
.A^	 i^ I x	 ^,	 I I
I














r -LI I	 1K
I(





I	 II ' z
I
^ ^	 I	 iI















I 1	 I u is <s	 u I



















li	 1	 1^	 1	 1
i	 I
4	 1^	 1	 I	 I	 11
I	 I
1^ 	 I	 I^+	 I
^























I	 I	 I	 I	 i	 I	 I	 I
W	 FULL




;EC4E	 Cl	 C.45389n55E	 CC
5STEE '-C V	 T. r5c66Ziy77T
I I '	 lit	 1
I



















I I A N
.X
I I ^ zx
I f IX N
I
Na x
CI I] z X +
U2j xX










	 R ^ 4 W
^F it
1










































I	 ^	 ^	 =	 Z I	 I	 ^i	 I 
K











I	 ^	 I	 I	 I
^^	
I	 1	 1
^'	 ^	 ^	 I	 j	 l	 l
1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1	 1+	 1^1	 I	
1






Li	 I	 I	 '^	 ^	 ^	 ^	 "'^	 I	 I	 ^	 ^N	 I	 ^	 ^N	 ^	 ^	 !^.
LIN	 f,
I	 ^	 ^	 I	
I	
!	 ^	 ^	 {	 1	 I	 1	 ^	
I






lit	 I	 I	 I
p I tcH	 Y M^ PULL
TORGUE	 LIMttS	 AM'--UPPER -C.1575774c.E	 Ce	 - C.1552ccec	 Cl. C.1C917E49f C 2
L L 6 '- 14 1.: . i 3 'o e 3 2 9 14 E	 r	 -c.4576Lhc1lE 	 cl C . 4 C 1 1 ) 9 i 5 7 E CC
ICR y CE	 BY	 LF.tSI	 SLLAAFS 0 . : ! c c 41 of.- :, e	 Cl - C.2eec2i5Cf	 C1 C.:;2V4234E CC
PPS	 L99(R	 LP	 PARAk	 F11 0 . 4 E 4 C 2 5 7 j C - C	 c.58c21t2?E-1.1 C.11"P8233dE CC
ICKLE	 LIFITS ARE--LPPER	 -G.I595e782E	 Ci	 -C.6664SCl2E	 CC	 C.ICO36655E C2
LL%tt4	 —c	 cl
TEKLE	 eY LEAST	 SCLARES	 -0021e9coecE	 C2	 -C.3323:7e5E	 cl	 C.!32994)74E C1
E0 H-	 '	 0.14692564E CC







































































I	 ^	 (	 ^
PULL
^	 I I	 I
I
IUrGUE	 L1M1fS	 AKE	 UPNf,N -C.IE?.5197C[ C2 -C.11344S5 eE	 C1 C . 15499d : 8E	 Ci I ,
LChEN -C.U3 C444SE C.. -C.% 38tECtE	 Cl -C.SS58138EE	 C1
'Lf-6LL	 EY	 LLAS1	 < 6UAPE.S -0.2i45C552E Ci -C.4C151S6if	 Cl C.EiCdl74CE	 Cl
RP5
	
EBFC'R CI' i'AkAF""FIT — ' 'C	 5166E354E=CT -'r"	 C.ICdOZ330E *-CC' + i
1	 1 1	 1 1	 1 1 I.	 1^ 1	 1 1	 1 11	 I ^•	 I '.	 1	 1
1
^	 1	 1 11 I1	 1., •	 1
I
1	 IIII	 !,II	 1
!
I
''	 '1	 I'.•	 ^	 1	 1
I
^^
1 I	 l	 l	 1♦
I
1 	 1	 111	 1 I1	 1 1 1	 1
I	
^


































I I ! ^	 ', ! I
',.



















_. 0 I K X^i i I iMI A I I	 I















































I	 r	 I	 II	 ^	 ^=	 I	 I
I 2: x
	7, S Z^	 I
^	 I	 !	 IL
I	 f	 r3 z	 I	 I
:O	 I J ,IZ	 I	 ^	 IT=T.,
I	 I
u'u u u




















Y x ^K 
x K'
1





1	 1	 1	 1	 1	 1	 1	 1	 I^i1	 1	 1	 Ii	 1	 1	 1	 t	 l	 I	 I	 I	 I	 I^
G
1	 1	 t	 l	 1	 1	 1	 1 y-.


































I	 ♦ 	 NI	 #
i
I I 	 I	 t	 1	 1	 I	 I
j	 M1In
126
1	 1	 1	 1
LLhEF
I	 I	 I	 ^	 I	 I	 I	
I^
FI1CF	 YAM
	 W LL	 l
-C.241L@1ldE	 CG	 -C.EA535114E
	 C1	 -C.i4452E,15E	 C1
I
^ j









!	 (	 ^ ^ jj




1	 1	 I l s	 '1	 11	 1^1	 1%I	 I
I	 ^
1	 1	 1'	 1	 111	 I^i	 1
i
11,!1	 1;1 1 1	 11i 1'1	 1
I
I








































^j X	 I	 I J	 % I X-	 X'
I
I
'	 I	 I ^	 i ^	 I'	 C7 S':J	 ^	 I ^ Ii^	 I1



















^I	 .,♦ Ix x i
'	 I
I ♦ 	 I
,C




















































ji ♦ tf 7: ^ ♦ J I	 i ♦ I w. Mid

































♦ ^+ ♦ N p
N p 'N N
I







X X X ?C X X + X X X X X X^ X
I
I I
I 1	 I ♦ I 11 I
^




i	 t l	 l i 1	 1 1	 1 1	 1 1	 1 1
I
^	 I








I	 I	 lil	 11 1^ ♦ 1 1	 1
P ..+ r I ^ I	
^I
j n 1 I T
Q'in
n,	 rn













-00 NOW it M
CCC	 d
ICY CLE	 itY	 LEAST	 SL'LARES	 - 0.23786969E	 C2	 -C.4_C7315E1E	 C1	 C.5C220106E
RMS
	
ERALR CO PARAI P1!	 CACCU613E-01 	 C.E24'5ICE'.E -C1 	- t.l:'131243E
CC
CC
























N + ♦ x 0 0 f +
zz






x :J M O
µ tl# tl tl tl p
X N tl z r O O T
r• tl z








tl NX tlX µ
p M tl tl tl M tl f + + N µ +µ tl x tl tl N µ N tl
X µ µ µ
x
t ♦ f + f









70 !^ U^ T N
tf1 a In .^

































































































i	 l	 l	 l	 l	 l
100CLE LIMITS ARE--UP]
TCFCLE BY LEAST SGUARi
'isl• ! EARCR cF"_pA7E'bt_"'"
♦ 1 1 1 1
	





















































































































i + ♦ + 4
1	 1 1	 1 1 1	 1+ I 1	 1 1	 1 1 +	 1 1 t	 l l	 l l	 l+ 1 1 1	 1	 1 1	 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1+ 1 1 1	 1
O 1 CD N
m N N S
LA J N n•M O u, .r
LA in
JPL TECHNICAL REPORT 33-1305
^^!	 I	 I	 I	 I	 I	 I	 I	 I^! - 	I	 I	 I r 	I	 - 1	 I	 I	 i	 I	 I
FITC ►I	 rAd POLL
IUPCUE LIMITS ARE- -LPPEP -0.c393L566E 02 C.41C1248'-C.2425^IB -'E	 C1
-ILMCP "-1d.2!C24156E C[ -C.37C8C111E Cl C. 3456174,
TCPCLE EV	 LEAST SCLARES -0.24572559E C2 -C.2E989913E C1 C.1590343,





1	 1♦ 1 1 1	 1 1	 1	 1♦ 1 1 1	 1 1	 I I	 I Y	 1^1 1 1	 1 1	 1 1	 1♦ 11 1	 1 1	 1 1	 1♦ I I	 I I	 I f	 l l	 l ♦ 	 1 1	 1 1	 1 1	 1 1	 1♦ 1
ii












♦ ♦ x ♦ ♦ i NNNN r•
"
N N N N X
x N N N 
g
XO O O x N N	 N Nx = A
x
r. X. :uaJljcj Uzi Q N N N N N r M,»
x z x z S == X R 2000 00 A* N N N X






p R N x N N N N M R
4 t
Itp It p♦ p x t + x + p Rt
It
	 p N x N Rp
x




It N x X









+ N x x R + iN p N N•
I+
p N N X	 pp N p
x
I	 l t	 f 1 1	 1 1	 1 1	 1 1 1	 1 1	 I I	 I 1	 I+	 1 1	 1 1	 1 1	 1 1	 1+ 1 1 1	 1 1	 1	 l i	 l 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1+ 1
^
4^
}1n ..^. 1 N 1.1 IfJ1
-+ N N1 J IN
o ^o ^o ^o ^o r la
---A LILT li- T-- P - 1 TC F	 _	 .. - V A 6












T C F CL,E _LT"TS
	
ARE =-LPPI;IT - -- =0.ie^L551i21	 'Cl T -15 Tel	 C4^4"E	 C
_ 1 _..._
_ -..-9TWV 536-T-LT
LOEP -C.2!71CC96E	 02 -C.432C636:E	 Cl -C.25323035E Cl
51- % k
.
uA1TET"-0:14-4 -	 . e	 c
PPS	 ERRLR CF	 PAR/t	 FIT C.°.47CE?49E-01 C.43101324E-C1 C.13487621E CC



































































RPS	 EPPCR CF PARAE FI1 0.4453.1606E -01 C.Sl03CC56E - C1 C.177059VE CC
i t 1 1	 1 1	 1♦ 1 1 1	 1 1	 1`1
I
♦ 	 1 1	 1 1	 1 1	 1 1	 1 1 1	 1 1	 1
i




















z Q I I I







z x i ^
Qpoo
x
I O I M NS N M N M N N s S s too
N w d1 M,7
w
x 
N 0= 0 0 x^
x M N x
x
Iw ♦ OS ♦ x Nw S  5 7 0 0 ♦ N x xO= 00 KN = X .4 M Y Q X N
N NXM I Y!N N M w
xX

















♦ w ♦ N x x ♦ ♦ w



























































































1CPCl.L 8V LEW SC4ARES -C.2i981342E 02	 -C.48957515E Cl	 C.1035137E Cl
RPS FAACR rF PAM F11 O.W 15971E - p 1	 0.489d4IM -C1	 C41400855E CC
1	 tl	 1	 1	 1	 1. 1	 1	 III	 i t	 111	 1' ♦( .	 1^ f 1	 I,	 1	 ^;	 1	 1♦ 111	 li	 I	 t l	 ^	 1	 1^ ♦ 	 t t	 Ij	 1	 ^	 1	 1 1	 1 11 .	 1	 1
.	 ! l• ^• i	 ! • •	 i ! •
i
I	 x x X xl x II	 X x	 : x XI x K K X; x ! I	 x X x x: x X; x x x Xl x♦
4
I t♦txXxK i ♦ i	 I ..♦,	 , ♦ 	 x',X X x
^^ 2' p
x



















ISi	 i I ^^^I ^ I I' x S^
I
'_














Y I Y Y j Y Y
I.
I I 	 ^
i
^	 I ^	 ^ ^I
M	 I ',M ^ i J 7=
= _
ii	 i 1 N M I Y YY MYI NI i	 I x MI, I g	 .:. II
IN
Y'I Y I i	




















I , X Y Y I
,













































	 III	 I ♦ I !t I	 l	 l	 I
I
I
I	 ^	 t	 1.	 1 1	 1	 1	 I	 l l	 t ♦ 	 (	 1 1	 1	 1	 1	 1	 1
t
♦ 	 1	 1	 1	 1	 1 1	 1	 1	 1 +'
N
i s ^0 1 Va tI aD r'^s
111111 ^	 I ,	 { N 1111 M	 r ^ LIN
m I	 I m	 l m
JPL TECHNICAL REPORT 32-1305
4
131
i I I I ^^ I
N I














UlN	 R IN R i R R ♦ ^ N =^^X	 pSI
NN ;RR.	 + I	 R S I I KI IIII ^
K K
X K^ N M, N ^^,.N R
I I
'1to x M , + + f












+ X + ♦ N K i





















	 L1FlT5 ARE--L MA	 -0 .9. C78&'92E C2	
-C.25E
LWV	 - C.23itsME U	 - 0.373
ti p :	 k-RAO Cr	 PARAE Fit 0.1 ;154104E CC C.645
1	 1	 1	 1' ♦ 	 1
I
1	 1'1	 1,1	 1
'.
11 ! ♦ 	 I 	 1
I







1	 1	 1	 1	 1
I





























1	 1	 1	 1	 1♦ t	 l	 l	 l	 l	 l	 l	 l	 l+ IIt	 I	 I	 I	 1	 ^ ♦ 1 	 1	 1	 1	 1	 t	 l	 t i l
	










ii155E	 Cl	 C.11491894E	 CC
TT
C47C4E- f li C ,1045615E CC
I








































1	 t	 l	 l	 l	 l l	 l 1	 1
e
m
1	 1 1	 1	 "1	 1




.r N 1" t
IT 0 0 P 0 C
pw
I r I I I i I I I I	 I	 I I i I
F I T cF YAw FCLL
-C*2759CC471 C.7tC9e93-q Ei UsCia LIMIT S ARE — LIP PER -0.22732067E 02 cl
LL%tr, - CMISMIF-C-4 -MMMEE cl c . to cTrr,-#4TM
IUCLE
7-0WVl. -"FRR
LEAST S46A g ES -C.2444e033E C2 -C.40727293E Cl -C.Eefi ?246?E C
, "TTT 4 e M4 -----C-0- Y4041 JOSE (
.	 1 ' 1	 1^1 1 1	 I1	 1!• 1 1^1 1^	 I 1^ ♦ 	 1 1	 1 1 1	 1^1	 I f	 l	 1	 lil 1 1 jl	 1^ ♦ I I	 I I	 I^t l i	 I I • I f l 1 1^1 I I 	 1
xx
I I I ^^ ^ ^ i ( ^ X
X +
)
^ ^ ^ X ^ DIOI I, t ; 1 ^ x


















j w ^ X w N^^ X ^ f ^ ^ w N w
N
' ^ w+	 I + ^ y f id 1/ + +
( I 111 ^ M w
























TUCL-r-URTS - -- A-R f C4 0 57E (f	 -T.-I 517-9T^7 ^
LCI% ER	 -0.26IC3919E 02	 -C.MMSIE cl,	 -C.94979987E Cl
ICPQt,t eY LEAST ^tUARtb	 - 0 .23 59esolE C2	 -C.42CMU E Cl	 c .-- Tjr23TF-ff
RCS EPPCR CF PARAE F11	 C.5446C36eE -01	 C.4573E512E -C1	 C.11785345E CC
JPL TECHNICAL REPORT 32-1305	 133
I Mel	
----- -
1! i l l l l!
..... ......
f! I I I I I	 I I i l l i l l
TZRCLE LTF[TS ARE".0PER
I .
-O.2C"f173^5E (Z__ C*7027744-f -Cl C.IN6596E C2
LCMER -0.25542IVTFE C2 -C. ?31944266 Cl C•65418505E CC









1	 1 ♦1 1	 1 1	 1 1
I
0.52566234
1 ♦ 	 1
-U1
1	 11 1	 1 1	 1
0.5871762CE
♦ 1 1	 1
-C1




1	 1 1	 1' 1 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 5 1	 1♦




x N N N
N N i
x N N M
M M
x ; ♦ ; + M M
x
ONNNx NN





+ N + ♦
t^














00 Y M N M
N N N Y N M








x x x x N x
a
w
o °xx x o N w xxxxxx
x 00 O M w x x
w x x
w x w xxx"Y
+ ♦ + M + x
x
w +N
x N x x x x YN x
w x xx



























Y^1 .mi N M M
N N N N N N
1
TtPirCE_-LTPITS^iT	 - •	 •	 t:0
LCMER	 -0.24000650E 02	 0.35041596E Cl	 C.34916048E;]
OC i
TLFQLE-'EY LEA	 -	 -	 .c
PPS
	













I	 I I	 l	 l	 l	 l	 l	 l	 ^( i	 l	 l	 l l	 l	 l	 l	 l	 l	 I,	 I I	 I^^
FITCH YAh POLL
10"	 LE - LIPITS	 ARE- 141PPER -0 24^610EU U
- C`.e53-l3ESIit	 Cl C.e1245230@ 01
LCBEP - C.i°-d15710E	 02 -C.35213A.CEE	 Cl C.4CC12382E C1
ICYCLE 	 eY	 LE A51	 L -0—.24-674596E Q -	 .294	 CE4	 E	 Cl c.3meaRc T
Y
PP!	 EPPLR CF PAROE F11 C.55@65293E -01 C.5633C543E -CI C.lE48053907 CC




M M M 1 I
M M d
AaMM eF p = 2 zx
0 O O O N# N N N N M O O N M 5'S S 2 T N 2 T L S S
X x K X x x x X x X x X. x x S N 2 2 2 = z 2 S ., N	 S = T S S S S S S S S
















+ + + + a + +x
# N ^" X .:. K N
,# I!
X
# I	 4 x x NN x x xIF X X N#
## # + + I+ NKXx X+NiFN # NNN
X X X (^
I.
+ + + + + +
( 11	 1 1	 1 1	 1 1+ 1 1	 1 1	 1 1,1 I	 t	 l l	 l l	 l l	 l l	 l+ l l	 I'1 1 1 1	 1	 1+ 1 1	 1 1	 1 1 1+ 1 1	 1 1 1	 1 1	 1 4	 1 1	 1 I I	 I
LA m
to .r N N r+1
-+ N N N N N
N N	 N N N	 N
I I!I




I I I 1 I I 1 ^ ^ I
1110.
^ I i ^ I
YAM
I 1 ^ ^ 1 ^
POLL
^ 1	 ^
1CF0,i L110 1TS ARE- -LPPCR -C.238C568C<;_C2 -C.37146C2EE C1 C.135004311k
_ _-L^hEll _-C.$13 p 816'^E C--- __..:^:bCT^EE34C.1:Y C.Iid^6283^
ILFSLE C'Y LEAST :GLARES -0.25292586E 02 -C.4484C714E Cl C.3:C23931E
Air MCP CF PAM FIT




1	 1 1	 1.
= Cl
1^1 1 1 ^I	 1
C.El66T;74F
1	 1 ♦ 1
CI
1	 1 1	 1 1	 1 1	 1
C.0054844F
1 1	 11	 1 4	 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1
x x
i










x x O N
x O x N N
X O x 0An NO O x O_ N M






O o Z x Z
x
M
x O x 1' xO x x N S
+
p _ a + + O
x N N x x 2 x X
N O
x wNww N x
N N N N NN N N N N N ON




+ t ♦ + x+ A





K x O S S
N W O t7
x w
X M
+ + + N + + x








+ + x x x x
NN N w W x
i









N N N N N N
 _h0 -L _.





































TCRrM L	 -	 -	 -
LChER	 -C.27610604E 02	 -C.52849233E Cl	 -C.12831682E C2
70CL	
-
.3	 8 E	 —	 6






























































11	 111	 III	 1































































































































PICFCLE LIP115 ARE--LPPER	 -002
.7
ILFCLE eY LEAST SCLARES
	 -C.2


















I	 1 + I



































































a q • 1 q
q
I	 III	 III	 II+	 II
JPL TECHNICAL REPORT 32-1305
	






















































g q q q a	 X
+
1	 [if	 oil























C :^i 8B9 4 ^SE^CT
-C.4e514368E CC
C.15582564E CC

















(CF(.LE LIMBS ARE- -LPPEF - C.22106585E 04 - C.1E'417CECE Cl C.7E793341E Cl
LOEP _- C.26768803E U2 _- C.',1756133E Cl -C.6E659393E Cl
iLFCL'E -FYTEA3T- ` =( -C:?377x I . I t 1. 1 ..
RMS ERROR CF	 PARAE Flt 0.4E5,374ZE -Cl C.63CN6C6tiE -Cl C.IS32432iE CC




♦ 	 ► ^ 1	 1^ 1
^
1	 I^ I	 1^ ♦ 1
i




1	 1 1	 1 1	 1♦ 1 1 1	 1 1 1	 1^;,
II
















X j ^ I x
i,	













X N NN M ^ X J X




















dl I a ^
u x
M M V M
+ I ♦
a
M ♦ w M ♦ r
X	 ^ ! a X y M N





M M J S
C O
a N






+ ♦a Nx a x
a x N'
a x x










M N O T 1 r
N1 J u+ N ..
^'/ w .r
.^ N N




























	-C.2 47EI592E C 2 	 4MF -- .2-C	 —C5993573I^ CT









LINKS ARE--LPFEP	 -0.2's795026E	 C2	 -C.2443Ec3;E	 C1	 C.1C389697E	 Ci
LChER	 -0.2&43C156E	 C2	 -C.'.C1C6111E	 Cl	 C.2Ct89546E	 C1
ILF6Lk	 EY LEAST <_CL MS	 -0.214415362E C2	 -C.3E2432E1E C1	 C.4?05572if CI
FMS
	
LFFLR	 CF	 PAI!AE	 FIT	 C.'°.45S529E-C1	 C.5C7CLL•SS(-C1	 C.11531451E	 CC
^ i
JJ
I	 I	 1', 	1	 1
'	 i
























	 1♦ 	 1
II




















x= O IO MO'i0 O I I j
O x O O O Z




O OM N N M N N N
X K N N i/ N +
N A l tot+	 0000OM00Z)MN # N K#
Ix # p K j
# N I K
K N I K M




N K K N
K N N
X
t + t t
K X # p
K K
X N




x x X X + x x







+ + + +
I I I	 I 1	 1 1 1	 1 1	 1	 1	 1	 1+ 1	 1	 1	 1	 1 1	 1 1	 1+	 1 1	 1 1	 1 1	 1 1	 1 1 1	 1 I	 l	 l	 l	 l i	 l	 l	 l l	 l l	 l	 l	 l	 t	 l
T U^`.^T N J
N ^^ T F D S
I'n J 1 UN H






1	 1! 1	 1
M M
O O












F	 - .Z	 —






140	 JPL TECHNICAL REPORT 32-1305
1







































--- —_ ...	 s—^-.m_..s.__.
--
ICP4oLk
	 LIMITS	 AkE--LFFfk -0.21446492E	 Ct -C.:714164/if
	 Cl C.4011746E Cl
LCI.EP -0.2416256CE	 co
-C.!5032:C?E
	 Cl C.1564?atilE Cl
1CFCLE	 EY	 LEAST	 SCLAk@3 -C.2:68C116E	 C2 -C.46814E43E
	 Cl C.24443417E Cl
11 0:	 EkkER	 CF	 PARAE	 Fit C.47157023E-C1 C.S4637SLIE-Cl C.1116634CE CC
1	 1	 1	 1	 1
x 11
1	 1	 1 1	 li	 1	 Ij•
I
I





I I	 11 I	 III
!	 I
I
I ♦ I I	 II	 1	 1
I
1	 1 1	 1
^I
i	 I
i I II K I i i




X^ I X ^ I	 I x
I, xX	 i KI
x ♦
i
i ♦ O OON =
N
_ __
_ iq xKz=i ==IOAN
i ^^!i^_I^ O 2
N N N^ s r
I
I x^xI N=_ ^ i




t A N t I
^
N N N w
X
I a ta w I K!	 I t N














N I NXI I I N t ta













I III 1^1 I	 III	 1. 1	 1 1	 1(	 1 1	 1 ♦ 	 1
^^
1	 1 1	 1 1	 1 1	 1♦ I I	 I	 I	 1 1	 1 1	 1 1 1 1 1	 1
r 1 ms
^I 	 ^ M II	 ! '! MI i M f ^ .f

































1CPCLE LIVITS ARE--LFPFP -C.t246273SE Cc -C.19575943E Cl C913101022E C2
LCUER -C.F4674471E C2 -C.133C5143E Cl C.421366I7E Cl
1CPI.LE EY LEAST SWbRES -0.2337735BE C2 -C.40921CO C1 C.4S189450 E Cl
PMS ERPCR CF PARAE
^
FIT C.6311l827E -01 C.4E313649E -C1
t
C.164933%f CC
1	 1 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1♦ 1 1 1 t	 l ♦ 1 1	 1 1	 1 III 1^ ♦ 1 1	 1 1	 1 1	 1 1	 II. 1'1 1
i
1^
KK K K I
K X K f






i N ♦ N
^K X
♦ ♦ ♦ X
X
7
tl M M N
x
KN N tl N N X K N
Mtl M A N ^ M Ntl K N M N N♦ + ^ , ♦ ♦ N tl
N K N M M tl X N N
N M





q x L O x .
N i i N
M

















1	 1 1 1	 1, 1 1	 1 1	 1 1	 1 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1♦ 1 1 1 1	 1 ♦ 	 1 1	 1 1	 1 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1, 1 1	 1






















IL06LE LIMITS ARE- -LPFEP -0.19994891E CY -C.21044041 Cl C.14743246E C7
LCti0 -0.236C4657E 42 -C.44443Cf' i	 C1 -C.t2200608E 01
' --7APt LPPLR CF PARRS F ill C.St'77C683E -01 Co Mcb273E -C1 C.11984412E CC







• K ♦ •K ^ IX I
K
^ I	 K K
I
♦ ♦ K x ' •pK x K
KS













♦ ♦ ♦ N NI+(
+ M a










^	 x^ IM O_
a
M T SOCJi^ K a♦ t +t Ma^ ♦ Y
X I	




I i a M x




N a M tt
a
t ♦ ♦ M M ♦
a
N a s a a M
I X	 X X I
a N a
X
♦ + t t











































1I	 111	 11• 111	 111	 t ; I	 I































































































1	 1	 1	 1	 1	 1
CNGLE LiN1tS
LOCLE EY LCAS
Pf EHHCH CF V
1 + I '


















I	 I+ 1	 1	 1
N
I	 ^































































































- C 1	 C.52































































1	 1	 1	 1	 1
I	 I	 I	 ^	 ^	 i	 I	 i	 I	 '	 I
i







I	 ^	 I	 I	
i
I	 ^	 I	 I
t	 I	 4	 I	 ♦ 	 I +	 t
^	 I	 ',	 N	 M M	 i	 I
I	 i
^M	 O
x	 O_	 ♦ 	 I	 ♦ 	 ♦ 	 + N	 I	 I4 S O
•M O O 	 I 	 (	 I 	 I 	 NN	
x
x	 N	 O	 i	 =	 II
X. S	
l
K	 S	 I	 ~
x	 S	 •#• M•+O#M	 I	 x	 NN0O_ f]	 M	 K	 S
4	 N	 ♦ 	 M	 #	 SO	 + M #	 !	 K x^i X	 O




•.•	 X MIx	 z
#	 ^O	 I	 Mx!	 S I
X	 I	 MO	 S	 x
#	 +	 +	 O	 +	 t x	 #	 It
#	 X	 OI	 2	 O O	
x
#	 K	 OS	 S	 IxK	 #
O	 O	 x	 #
M	 X	 •
#	 ♦ 	 K	 +	 #	 +	 t	 +
X
K
x	 x	 ##	 #
#	 N	
x
x	 #X	 XK #
1CRCLE	 LIMITS A RE--LPPER




# # ♦ # 	 #	
x	
# # #X.
+	 t	 +	 +	 4
I
1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1 It	 1	 1 +	 1	 1	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1	 1	 I	 l	 l	 l	 t	 l	 l	 l	 l	 l	 1	 1	 1	 +^	 1
1 M	 N	 N	 J
co
4	 n	 m	 J	 M





	 LEAST	 SCUARES	 -0.2191C041E 02	 -0.5631C962E Cl
	
-C.15019855E O1
— YAW	 1-	 -
lCk LE	 LIMIT'S ARC--LPPER 	 - C.ii5C1461E	 C2	 -C.142.792EE	 Cl	 C.IC551774E	 C2
LCMEF	 -C.i5436COPE	 C2	 -L.'1C711C4E	 Cl	 -C.6E789533E	 Cl
YCHCLE	 EV	 LEAST	 SCUARES	 -0.242CE398E	 02	 -0.39i4Z67.'E	 Cl	 -C.18983501E Cl












































146	 JFL TECHNICAL REPORT 32-1305
JPL TECHNICAL REPORT 32-1305
r
i F, t I LM TAN PLI
ILPCLE	 LIMITS PRE- -LPPER -C.21595751E C2 -C.?E1433*.2E C1 C.58T
LCMEP -C.2S163561E CZ -C.E857Ej62E C1 -C.ffYl
1CHt.LE
	 EY LEAS7	 SGLARES -0.23612471E C2 -C.E2651Es`5E C1 -C.2301
A F 67H 9 E-- (;I
—
Z .^3SE f PI E E=CZ` —TITT.
1	 1	 1	 1'..	 I	 I+
I	 ^
1^	 i	 Ij	 1	 1
^	 I






1	 II 1	 Ijl +	 1
^	 i
1	 III i l	 l l	 li+
I
1 1	 1 1 1	 II'^	 1	 1.+	 1 1	 1	 1	 1^	 1	 1
I


















































i=± S =i'	 I i
!
i S O	 I























^#4	 ':, 	 µi
'.,
l+










I+ a aI^ µ a # # a+ ##








W I X I a •A
+ =1 = 1^ a	 i	 I ,^'	 + #	
it	 I
+
X1 ^ W a j #
la I 1 µl ^	 I 'I" S Z Sa a XXX µ J.7022q 
J# _ # S 2
Vii= -^ i ^W Ix
















# W	 It rf µ II
X
X X
i I	 I I i
I	 I
i	 iI	 I i
I
i	 i j
I	 lit	 1'1	 1 +	 III
	 1	 I	 1	 1 iit	 I^^+	 1 1	 1;	 1	 I	 I	 I 1	 I
f
+	 III 1	 1	 1	 1	 1 +	 1 1	 1	 1 1	 1 1	 1+	 I I	 I I	 1 1	 1 1	 1 +	 1 1	 1 1 1	 1
1
i	 ^ N 1 -+
I	 j
I	









I m	 I ^	 tT ^ T	 ^ T p' p^
I	 I ^	 ^
I












ICSCLE L VI	 --LPFER	 -0.22859626E C2	 -C.30836LC6E C1	 C.73 46 64E
	
LCMC-F	 -0.25107867E 02	 -C.°.260S643E C1	 -C.4CL14863E C1
TC^ [ EV TEb3T ^tLAiFES -- =^:^?^E^ i^%E ZL -- -C.4tgTE-2: E_ f— - --C.;-C'7-6bInF-;CT—





JPL TECHNICAL REPORT 32-i 3O5148
Rot LE	 L1k11S ARE • -LPPEP -C	 i36.C614E C2 -C.3E:C9C6LC L1 C.6196819cE C1
LCMCH - C.2;'C51133C U - C.E44131E7E C1 -C.8404773F C1
1LfLLE EY LEAS)	 SCLARES -C.Z415358jE Ct -C.:391c211E Cl C.96E,9462E CC













'!1	 1	 +	 1	 1
I
!





1	 1	 1	 1
I
j




t	 I	 I	 1	 :,	 1
I








































^	 I I	 i I i
X,	 Ix
+ .♦ X 4	 j I j4 !y y
X% I x I1 X X
!j x x I I j










S O O	 ;
:^
X
! ..X 2	 U_ O
xONNI fX O f
i
+
= S S SAS
w + N + +I+ I 0 I
X
X^ Iw N C10
N w^w w ,. w wwiwX
I I
X I Ntw w,0 O 7 OI
	 OI
x
I I L	 7U
OSj
CD x





M N M u , X j
X I
itl








I i V '^	 if




NI:u I Iu x
^ I p	 I











x x x x x 
+ u t + + u + x x x
*
x
u u u NNiXr
Axx
a q ua XXIx
II
+ ^+ + +
I
+ +
I I	 +	 1 1	 1	 I	 t	 l l	 i+	 l	 l i	 I'1	 I	 I +	 1 1	 1	 1	 1 1	 I I I	 1+	 1 1	 1	 1	 1	 1 1	 1+	 1	 1	 1 1	 1	 1 1	 1 +	 1	 1	 1	 1	 1
T T 10 o 1 0
r^ C 1 T -1 C











































11S A ,tE- -LFFEP - C.24IIC361E CZ -C.47C740 EE C1 C.61970T5bE Cl
LCt,EF -C.i!IC406SE G _ --C.t544T544E Cl - L'.?SCYOJ -Cl
ICFCLE rY	 LEAST SCLARES - C.24 ?74C15E C2 -C.548603 3E Cl C.3493707E Cl
^ I I	 ^ J 1




1	 1 ♦ 1 1	 1 1
I
1	 1 1	 1+♦ I
I


















0 0 0 I Z S Z O
I
5 2 2 x
^ N O O
0
x I x^ I = x x x
O OIOOO O M^O J3 U O x x AM
x
4 II + X 4 + + i
p p p	 I ^,	 I ^ X
r r r N r j 	 ^ X ,Ap i 	
r
=^
Or r x N p M M
I










+ ^ + p + + t





x x x r ♦ + + ♦ p +
xxxx p N r r p r p
x	







I	 l l	 l i	 l
I
l	 I I I	 I^I 1 1	 1^	 IJI	 1 1	 I^1 1	 1 +	 t i	 l l 1	 1 1	 1 4	 1 1 1	 1 1	 1 1	 1 4	 1	 1	 1 1	 1 1	 1 1 4	 1 1	 1 1 1	 I 1+ 1
N I O J fA N ,0
r M N N J
'-0
,D I ' X11 !+1 .a O 7DJ , N
	 i i •+ N M1 r'1
^
-r
-r rl .^ .^
I








P 1 TCoi YAW FULL
i
iCP.LE LIM S ARE- -LPF[P
—C.1 °.615804E O^ —C.48611357E C1 C.4iL75404E Cl
LCvE g —0.157C3158E C2 -C.EC925235E C1 C.230396 04E Cl
TCFCLE 8Y	 LEAST SCLARES 0.4000CCOCE G -C.5,5093791E Cl C.11766969E Cl
FT
I	 1 1	 1♦ 1
I'
1 1	 1 1 I
—CT^









1	 1' 11	 1 1	 1. 1 1	 1 1 1	 1 1	 1♦ 1
I
















+ ♦ ♦ N M +
.,








+ + M N + i + x =
M N M M
=
O N
O ' K K # K
Z S x K
K #
N
N N N O S K
O 1
+ 0 0 N K K i K
N 
M + + + Z
S S S K K K N
M M M
000
 # M M S SK N
a M M N NK M K




X X x X X x x X X X X N X
X X NM XX X X
OX X x




+ + + K#
K 4
K K K# K K w
xM
x
+ + + ♦ +
I	 l t	 l ♦ 	 1 1	 1 1	 1 1	 1 1 1 +	 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1 I	 I I! i	 l l I	 I I 1 ♦ 	 1	 1	 1 1	 1 1 1	 1 1 1	 1 1	 1





..r .^ N N N N
I


































-C.1C461776E C2	 -C.7647924CE Cl
	
TCFGLE BY LEASI SCLARES	 -0.23936B49E 02	 -C.1972B131E C1	 C.13641892E Cl






x =0 o x





D i ♦ t X ♦ 0 C);	 2S S = _O O
O O O SS S w S S# # A p p p O_
p # N Ma 7 p T. pN w O n N
s
w + ♦ NN x +# p =
X A S S UN # J O a x
^N p o oww
w
# i + N ;
X # X p
X p 'rXM p p
x X X X x X X
+p x x x x x x x x x X p w p p




I	 I 1	 1 i^	 1 1	 1 1	 1 1	 1 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1 1+ 1 1	 1 1	 1 1	 1 l i	 l t	 l l	 1
ttr N J Oi M
to J N -+ 0W
PW













































F I TO.	 yAh
	 POLL
Kli ILE LIP115 ARE—ILPPER	 -0.20 18251E Gi	 -0.55095565t Cl	 C.S6612946E Cl
LCIAER	 -0.94ect5e4e C2	 -C.lctic Cli Cl	 -C.040885le Cc
TLhO E kY LtASI SCLARES
	 - C.22243474E Ci	 -C.e4041C27f Cl	 C.EC32506eE CC
14 N'. EPACR CF FARhF FIT	 C.14465f4SE-C1	 C.0841119t CC






♦ 	 NO N
X
io	 0 x 1*	 1 +
{	
^	 I 	 Ix	
I	 ' 	 I 	 i 	 ^	 I 	 I 	 i 	 N:
1+
















I	 ^	 I	 I	 i	 ^	 ^	 I























































JP1. TECHNICAL REPORT 33-1305
r
Ir













ICH+:Le kY	 LeASY SCLPA E5 -C.2 G19CGlE C2 -C.E2i24gq,E C1 C.2E396633E Cl
























1 o= = zi p !x' x
MIX ^Ii xx i x
x :^ ^
^








1 X'.. 7OIS	 I 1I 7S"I { 4Ix M
I X ^^M! I ; I	 X .^= I	 AIA
I ^ I I
I
I O !AX.^	 Nl 7
'
I
i i	 I ^ {	 ( i X^ A
Z j	 ^ I	 I + IM	 { ^	 '








4 ^	 ^. « AA	 I
I	 i ♦
A I
i	 M ♦ w w
A












.► O I I
I
II
M A . A
^ A
'




M X 1 A I
IA ,' N x








{	 A I	 i ! ^






















.+ O co I^































































1 N a 011
1CKLE LIP 1 15 ARE--LFFEH
LCME
11.016LE EY LLAS1 SCLIAES
A05 FARL11 CF FARAE F11
i






















































































































I	 l i t	 1	 1	 1	 1	 1
J
UN






















^E LIM S ARE--LPPLP -0.21T53901E C2 -C.4694EM E Cl C.E1947259E Cl
LC%FR - C.i3§6C98CE C2 - C.14245446E	 Cl -C.5c232508E CC
LE FY LEAST -SCLARES -0.226E345IE C2 -C.57877766E Cl C.24288505E Cl
ERRCR	 CF	 PARAE	 FIT 0.6iC24C83E-01 C.`.281472CE-C1 C.14e23674E CC J
I





























































MI N M,' II I I ^





M N M M^ i
M I
^ I,	 f I I q 4 J N I N N!
A^	 µ' µ ^
^ A
µ M	 «. M ^ I µN'N I



















KY: f I	 N ;I I( ^I a X I
µ Xi K
j 'c K
X A !! 4 ;♦ N	 I II. I a4 ^ X Y I
^
« 
I	 I µ IY K I
































1	 (,	 I^1	 1
'
1	 I lsl	 1 , 1	 1♦
I	 Ij
1,1	 t ! I	 1
!i	 III
III	 1^4	 1 1	 1	 1	 1	 1
I




	 1. I^1	 1 1	 1 1	 1^1	 1♦ I





















JPL TECHNICAL REPORT 32. 1305 iss




























0 1 I I.	 VAt.	 Ori i	 1
•
.LL i • i -M-
LCMEP -C.t;22445CE C2 -C.E476i565E Cl -C.1145604CE Cl 1
1CFCLC EV LEAS7 SCLARIS - C.s4lclod5f C2 -C.1966CCC6E Cl C.11E98tti62E-Ci
RPS
	
ERRIR	 CF PARAE F11 C.:6624710E -01 C.13661512E -C1 C.2C47 U91h CC
1	 j ♦ 1 1	 1 1	 1 1	 III 1 III 1 1	 1 1	 I^t
N



































































I +	 1 1	 1 1	 1 1	 1 1	 1 t l	 l t	 l l	 l l +	 1 1	 1 1	 1 1	 1 1 ♦ 	 I l	 l t	 l {	 1 1	 1. 1 1	 1 1	 1 1	 1 1
r .. in tT M
.{ .+ Rt if1 N

























MER -C.i4CO7177E C2 Mi 46 Cl +74T-Zr
TCPCLE @Y LEAST SCLARES -0.226COT56E 02 -0.70246584f Cl C.3tic91448E Cl

























1	 1♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1





































j	 ♦ N M x ♦ i x ♦x
x x
x ^+ a wN  N N
N N M N M M M X
M N M
N N




N x N µ X M x M









x N N x x xxxx





+	 1 1	 1 1	 1 1	 1 1(+ 1 1	 1 1	 1 1	 1 1	 1 1 1	 1 11 1 1	 1 t 1	 1 1	 1 1	 1 1	 1 t	 1 1 1	 1 1 1	 1♦ 1 1 1	 1 1	 1 1	 1
gym^ UN N J M
^'^ N ^.1 G9en U1












iCFGLE LIMITS ARE--LPPER 	 -0.21886286E C2	 -C.4146552SE C1
	 C.5C612692E C1
	
.- -- MEP	 - 0.2'344"1`WU -C -2-._ -COSM4541 C1	 .0 Re2T4i2E CI
	1COLLF QV LEAST SLLARFS	 -a.7273F707F 02	 -C.E99PCG5FF ft	 f_977R6AAAF ff
0.4917 2ceeE-cl Ce 56 376 ,IE CC
1	 1	 1 1	 1 1 1	 1 ♦ 	 1 1	 1 1
i










N N Os s





+ ♦ O O t ♦ x + S
SsZ
000N MiZ
N O O N N N w w N Xxx
N00 N N
N N N N N N N x
N
+ ♦ t N t ♦Z N w itQ N N
N N N w
w w x
N N N N
N M N x
N + + + x w +









x+ N + x + +
N N M N N
x x




+ + ♦ + +
1	 1	 1 1	 1 I I	 I ♦ 1 1	 1 1	 1 1	 1 1	 1 4	 1 1	 1 1	 1 1	 1 1	 1 t	 l l	 l 1 1	 1 1	 1 t	 1 1 11 1 1 +	 1 1	 1
J 00 .r N 0%
N J ./ M LA
N O P f• N
^ N N c,1 J
i



















N N w I N+
w





TCRCLE LIP11S ARE-- OPER 	 - 0.2155187CE 02	 -0.S2155210E Cl	 C.72253997E Cl
LCMEN	 -C.2:500878E 02	 -C.EC434211E Cl	 -C.34181E3gE Cl
ILOCLE EY LEAST SCUARES	 -0.23433360E 02	 -C.113C5SS2E Cl	 C.E4d73397E CC
I
	l i l	 1 1 1 1 1 1 1♦ 	 t 1	 1 1 1 1 1♦ 1 	 1 1 1 1 1 1+	 1 1 1 1 1 1 1 1♦ 1 1 1 1 1
	
1 1 1♦ 1
	














♦ 	 ♦ 	 ♦ 	 I x	 +	 ♦ x x x	 t
M	 x	 X p
N	 D O O
	S 	 S 2
	 S
	
N O	x 	 O_Z	 xx=0
	





N O	 N	 x	 O O	 x
	
I2	 Z	 x













N N	 x	 MORT
•• N
♦ N	 ♦ 	 +	 2 Z+	 p	 # N
• M •	 N M
#	 xa	 oix	 a#	 #
	
N	 —	 N














+	 +	 x	 ♦ 	 N	 t	 +	 4
iG	 p # N M # N # # #
x x X x x XX I.
x x x
	
t	 ♦ 	 t	 +	 +
I+ 1 1
	
1	 1	 1	 1	 1	 1	 1+	 1	 1	 I	 l	 l	 l	 l t t
	
1	 1	 1	 1	 1	 1+	 I	 l	 l	 l	 l	 l	 l	 l t l	 l	 l	 l	 l	 I	 l	 l t l
	
M	 U.	 N	 JN.
	
^+	 -+	 N	 R1	 J	 N
	
O	 O	 O	 O	 O	 O
	
N	 N	 N	 N	 N	 N











N ^ 1 .


















TCFCLE	 LIMITS	 ARE--LPPEP -0.2CC22965E	 G[ -C.41299l2CE
	 Cl C.5E901313E C1
_	
LCGEF =c MEWIE C2 -C.E7531917E C1 - C.442490631 Cl
TCNCLE	 EY	 LEAST	 SCLARES -0.21576477E	 C2 -C.?923354CE	 Cl -C.4191795CE Cl
wmc 	 FROCR - PF ...-PARAf.. FIT fi f.LdAa7jSfF-f"I f_1772AgA99 ff
1	 1 1 1	 1 1	 1 ♦ 	 1 1	 1 I 1 1 I	 I f ♦ 1 1	 1 1	 1 1	 1 1	 1• I♦ 	 1.1 1 1	 1 1	 1 1	 1
I
♦ 1 1	 1 1	 lil
^i
' I




4 ♦ ♦ N t N
^x xN^ NNS
K O N MM MO N M O
x N 0 0 M M M
N # A N O
xx # x
x NN oo A # xxxxK x.




N M N x M
x x N X
♦ N t 0 i X
x x N x 3 NO N x A
xX O N x NN x
I
N
K O A x
x M
x






♦ ♦ ♦ ♦ M
N M N M N N A# X xN # M x A MX
♦ ♦ ♦ t 4
11 I I	 1 1	 1 ;	 1 1	 1 I I	 I I i	 l l	 l l	 l l	 l l	 l ♦ I l	 l t	 l l 1	 1♦ I l	 l l	 l l	 l i	 t t 1	 1
^ O J m NM N J ^
.^ O ap D M
N rl N P1
^ ..1 rl rl NN N ( N N N
'f
I























1 N N # # # #
4


































































	 -0.21141801E 01	 109C914511
	
. c .	 — C . 76ZC416SF
ICPGLE EY LEAST SCUARES
	 -C.0 461411E C1
	 -C.592197751
FOS EARCR CF PARAE FIT	 C.LCE35721E-01
	
C.467217111
1	 1+ 1 1 1 1	 1	 1	 1	 1 1+	 I	 t	 I	 I	 1	 1	 1♦ I	 I I	 I	 I	 1 1 1« 1 1	 1	 1 1	 1 1 1+ 1	 1 1
	









+	 i	 I	 ♦ 	 4	 +	 x x
s	 TfN N p =	 x
o^	 x
x
M	 M = =	 X
+	 4	 O O t	 +	 X	 +
O	 O CY7M	 M	 X
=	 M N N	 x
O	 X
+ N N	 +	 i	 0 0 x	 +2	 x s X7	 N
N	 x O O
N	 N M N M N N N	 X	 t= p 0N	 N	 s I 7
M	 N	 N N	 x	 s O_	 N I
+ N	 t	 +	 x	 +	 O
x	 a	 ss	 NY N	 N	 O 0_ p NN x x	 N	 x	 s M s
x	 N	 ON	 X	 N	 x	 s
x x
	
N	 x	 M	 l 7
+	 x	 t	 + M











4	 +	 X	 +	 t	 N	 tX	 X	 N	 N M N M N N
X	 N	 N N
X
t	 +	 +	 +	 +
1	 1+ 1
	 1	 1	 1	 1	 1	 1	 1	 1 4	 1	 1	 1 1	 t	 l	 l+ 1	 1	 1	 1	 1	 1	 1	 1+ 1	 1	 1	 1	 1	 1	 1	 1+ 1	 1	 1	 1	 1	 1	 1	 1
-+	 o	 ao	 .4	 nU1	 .+	 N
-+	 N	 N	 N	 NN	 N	 N	 N	 N


















































































x l s N12 L

























































I xi I xx







x N 0 x







xIx o O_	 I	 x
x SIS S ia I xI 10OM^




















► 	 ► I+	 ► I ► 	 ► 1 ►	 i1 ► 	 111	 114.	111	 111	 111



































































lE	 C2 -C.!934@993E Cl C.t1818681E
2E	 Co: -COOS 374CcE C1 C.11194064E
.E	 C2 -C.t835S31;EE Cl C.IE139362E 1





1	 111	 1'. ♦ 	 1
I
1	 li	 1	 1 1 1 1	 1^ ♦ 1
i

















I	 ^ X1I x
1♦
X	

















I ! N .4 r1
00^	 0000010 w N M asxS O S T S.• S,x 00x00[3Xx + sxxO,


















ILFt,LE LlN(IS ARE --LFFEF
LCMCR
TLFLLE tY LEAST SCLARES
I	 RPS rRRLR CF PAkAE Fit
♦ 	 1	 1	 1^ 1
	 1	 1	 111	 11♦ 	1	 1	 1	 1	 1 , 1	 1	 1	 1}	 li 1	 1	 1^ 1	 1^. 1	 1
I	 i	 iI	 I
^i	










I	 I	 N'	 1	 II	
i	 I	 II	 I
IL	 IS	 ^1:	 ^.	 ^	 w	 I
!^ xI G =1 7 x S 5 l 2 xl	 N
	
7, 9. Q O Oi O Oj S :^ — Z 1: S.I'. ,,. S S ^' = 	 i S




I+	 I^^	 ',	 I+	 Y






x K X x 
x'' K X X x x x!X Xi X
+ x^x	 1	 I+ 	 x x ^+




+	 ^	 i 	 I 	 it	 I4
+	 ^' 1
	
1 1 1	 1	 1	 1, 1	 I I ♦ 	 1	 1	 1 1 1	 1 1 1	 1	 1	 Ii+	 1' I	 t	 t	 1 1 1	 1 1 1	 I+ t	 I	 I	 I	 t	 1	 1	 1	 11♦ 	 1	 1	 1	 1	 1 1	 1	 1	 4	 1	 1
.'O	 -+	 1	 1	 N	 T	 I	 N
..	 f	 lr	 I	 a	 2 a	 d	 'n
^T	 (	 1	 j	 N	 }	 ^	 N
n ^.
	
^	 IN	 I	 ±	 ^N	 I	
' p O	 O	 ^	 O
F1TC	 YAM
	 RCLL
1CFCLE LIMITS ARE--LPPER	 -0.2174,634E 02	 -C.EC203612E Cl	 C.63228855E Cl
LLhL ,;i 	-C.23674804E CZ	 -C.7955lic3e Cl
	
-C 1 . 352406E Cl









+ 1	 ;	 +!	
1
1	 1	 1	 1	 1	 1+	 1^1	 1	 1
eo
JPL TECHNICAL REPORT 32-1305 163
VAr Art  --.._._ _
I
1L04LE	 LCW11S	 ARE--LPPEN	 - 0.224EC64 3E 	 Cc	 -C.t4454439E	 C1	 C.18525333E	 Cl
LC%tR	 -C.24482694E	 C2	 -C.E369C2tEE	 C1	 C.9t482831E	 CC
1LM-M	 p Y LEA51	 3CLAAE3	 -C.234CC757E	 C2	 -C.1664412EE	 Cl	 C.1e270196E	 Cl
!	
llS	 LRNLR	 IF	 PAROE	 F11	 C-93C718CPE-C1	 C-19112131E-11	 C-12785191E	 CC
i1	 II	 Is ♦ 	 1	 1^1
	 1	 1	 1	 1	 1	 11	 1	 1	 III	 1 ' 1	 I;	 Ijl
	 I^I	 1	 1	 1,1










i^	 I	 ^	 I	 ^	 I	 I	 x
I	 I i
I	 i




♦ 	 I	 I	 ' 	 ;	
I	
O J
I	 N N M M^^	 I	 p
M O G	
X
I	 UJO	 I	 I	 N
4	 N	 M M N	 i	 I	 4	 4	 ♦












x	 «	 «	 I	 X	 r	 O O




x	 «	 x X x X x x x	 NN+[xx	 xxX	 '[
x 	 xXx
x	 x X	 +	 x +
	 +
X	
r N M p N N N	 N	 X x X X	 M
X	 X	 « N « 1
♦ 	 +	 ♦ 	 ;
I	 l	 l	 l	 t	 l	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1+	 I	 l	 l	 l	 l	 l	 l	 l	 l	 i	 l	 l	 l	 l	 1	 1	 1	 1	 4	 1	 1	 1	 1	 I	 l	 l	 y
I
^	 N	 1	 N	 m^
1	 J	 ^	 N	 m
.w















































PNS ERRCR CF PARAE fl?
	 0.44666662E-C1
	
C.631 15777E-C.1 	 C.19659750 E CC
PI1Ch VAN FCLL
ILF1.LE LIVIIS ARE --O PEP - C.2 ;3CI682E Cs - C.EC678)3CE CC C.14518457E ClLMF - c.grldi lzjj7t CZ"-C:I a T3b3F "C'T




1	 1 1	 1
FIT
1	 1♦ 1	 1 1
C.:45!46I3E
1	 1 1 ♦ 	 1
I
-CI-
1 1	 1 1	 1
C.22741145F
1	 1 ♦ 	 1 1	 1
CC
1	 1 1	 1 1	 1
C.13862059E
♦ 1 1	 1
CC


















♦ X ^I ♦ 	 I s 0 ♦ ♦ ♦ O
s S S 1
' G O
x
N N N N N M«
N «« N N
x














O ♦ I N ♦
^






Nh I 0 0 ! NI =
J i i 2= X N Y ^L
1 N SO Ox
II
N x Y
x + ♦ ^ ♦ ♦ Y O O ♦I ^ N _ S s
! I I « N «oo
x i N « N «




N x X X xx x x
x N N x x X x
♦
i
♦ ♦ ♦ x
X
a








1 1	 1 1	 1 1	 1♦ 1	 1 1 1	 1 1 ♦ 	 I l	 t l	 l l	 l l	 l 1 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 11	 III
I J
^ .^+ M ^ N J


























1	 1 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1 1 If 1 1
I
1 1	 1 1
(













1 N x x x 0
+ ♦ N ♦ p0
x =_
N M N^M M w M M x ^ pi N wM M N M z 0 0




















M 4+ zx"1. x+ ♦
O N NN O x








N x X X X N N
x x x x x
N N
X
X ♦ ♦ w




l	 i i	 l l ♦ 	 1 1	 1 1	 1 1 1	 1 1 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1( f	 l+ l l	 l l	 l 1.1 1	 1 1 1	 1 1
^ N •pN O1f1 1.1N
d IA r
N N N M R1













z O	 N X
























X X X^ K
t
♦
I	 1	 ^^	 1
rh
P110.	 VA%	 RLLL
ILh6LE LIPIIS ARE--LPPLP	 -C.2C575035E C2	 -C145CIML E Cl	 C.1203953E C2
LC W	 -C.2E246006E Ct	 -C.E466et4:E Cl	 -C.1:1202141E Cl
TCF`LE tV LEAST SCUARES 	 -C.23227014E 02	 -C.f1367151if Cl 	 -C.45741134E-C1












































p p p M N p	 M M A A	 K
N p p	 ♦ 	 It p	
X	
2+ .30
N	 O	 N	 O	 K




N	 p	 rJ	 x
N	 p	 S T Q
N	 Ix	 p	 T :JUJ	
K	
p N
T S T O
p	







X	 1	 IF	 t	 J	 x	 p N




+	 ♦ 	 + p	 A M T S
X 	 I	 It	 x	 z 
7	 I	 p	 U
K p



















+	 +	 a	 t	 t
1	 1	 1	 1	 t	 i	 l	 t	 I	 t	 l	 l	 l	 t	 1	 1	 1	 1	 1	 1	 1	 1+	 1!	 1	 1	 1	 1	 1	 1	 4	 1	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1	 1	 1
N	 N	 tU	 .^+	 fa+11
N	 U^CD	 0	 J	 M	 ^+
M	 M	 M	 M	 J	 °












III	 1	 1	 1	 1	 1	 1	 1
N
A
JPL TECHNICAL REPORT 32-1305	 167
wV

















Cl1^"CFi'S -T. 'de,  :'^T M •.C.,•.. __ -'C . ^fdl ^^iT6ZT'°`°" C i133T&IT T
HMS
	
LARER CF PARA( FIT C.lEC41266E CC C.47E44C421
I
-C1 C.1490Dg32E CC I
► 	 1, ► 	 1^!I 1`1 Ij ♦
I
^




1	 III t l	 1 1 1 II ♦ 1 1	 l i lI	 11 1 1	 1♦ 1^1 1 1	 111I III
^
1. 1	 1 1	 1
i I I I
1
I




















I	 K K 4
K	 N i I I DO M I MM N ^ y i M N K
KIK
I = ♦ 41 X• N
I
I 1 I; AI NN
K K {
*XS K 1
M l Q iN A M N M 000 '3




KO i KKN 2x
D_
N IN O i N M
^
;' K K N I
^	 N ♦ x N r ; X^ ^
,p
I ♦









x O M K
' M ♦ J J ♦i r ♦ ♦ N r
N z o	 N K K
N z N K X




N N K w
w
K N
N ; K K ♦ ♦ } ♦ w
K N N
♦ ♦ ♦ ;
'1	 1	 1	 1 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1♦ 	 1 1	 1 1	 1 1 1	 1; 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1} I I	 r 1	 1 1	 1 1	 1; 1	 l^l 1
L n N ON
O
IR
N f^q M N O CO
I
168	 JPL TECHNICAL REPORT 324305
VICF6LE LrVl(S - ARE= -LFFEP -0.7C191400E C2 -C.E786M2E Cl C.5 ?403460E 0-1
LCMER — 0.2C1ti9885E 02 -G.43467t3Ef Cl C.1258940LE Cl
TCACLE 8Y LUST - SCLARES -7f.7C'6C565XE C2 -C.5C498575E Cl C:22489742E Cl
RNS EPPCR CF PARAE FII 0.63825504E -01 C.6307632EE -C1 C.13123931E CC
1 1	 1 1	 1 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1♦ 11	 1 1	 1 1	 1 1	 1 1	 1 1	 1 1	 1♦ I l	 l l	 l l	 l l	 l i l l	 l l	 l l	 l l	 l i	 l l





♦ x+ ♦ ♦ ; M N N N
S ^S
p r* X K p p p p N JINMGONL70
= OS p p
x
K p S S S N N N N N
N M KNN NIINNN X p 000 N l KN N .II N N N N 00 N N M N N N N N N M N N N 1 K
M K + M + p p ; ♦ K K +
X
I
KM x p p
K iC K
K X' K K
KX pp




+K p X XX XX XX XW
:c rti x









x x x N
K
x x
+ ♦ + + x K + +
x x
.<^u K M qK
x K
+ + + + + +
1	 1( 1; 1 1	 1 1	 1 1	 1 1(+ I t	 1 1	 1 1	 1 1	 1+ I I	 I I	 I I	 I I	 I i	 1 1 III 1{ I I I	 l l	 l l	 t l	 l + 1 1	 1 1	 1 1	 1 1	 1+ 1
r 0 N 10 Mfn tr.
I^ N J N O P I^
.r N +1 J In It1LA
I
n 1 C1' I. Val. PELL 1
1CK LL LIMITS ARE--LFFEP	 —0.21011245E O2	 —C.E39C2510E Cl	 0.783
LLkt g 	. c	 —0'Z--
1CPCLE EY LEAST SCUARES	 —0.21513088E 02	 —C.E7421913E Cl	 C.301
RFS-' -EAPER- ' CF'P3RAE FTT _.__.._.._. C::42337I ?E-1^^	 C':EI2h 77E= C'1	 T—.TT6










	 111	 111	 II1	 ill	 Ili	 III	 III	 $I+	 Ili	 III	 111	 11 1	 1♦ 	 I	 l	 l	 i	 l	 l	 l
	








+ + + +
w XX fC Xfl
+: x X X
+ + + + xx
x
NM x o o -
x SA N A X O p 0 S
SSS00 O x ON 000 SO
x x S S
+ + + x + O S OS S SO N X x O MO O
S SN x S# x p p p w p## p M N X O
## N w
p N





+ p 4 + +
x x< x wx N N N
x # N N X xX p




+ x + p + + #
p x
x 




+ x # + } + #
p x x
w p
# # # #
2
1	 1 1	 1 1	 1 1+ 1 1	 1	 1 1	 1 1	 1 1 1	 1 1 1 1	 1+ I I	 I 1	 1	 1 1	 1	 1+ I	 I I	 I	 i 1	 1 1	 1 4	 1 1	 1 1	 1 i	 1 1	 1 1 1	 1 1	 1 1	 1
N N .J-i Ian11 I NIn
0 J N -
.+ N fr1 J J Ln







170 JPL TECHNICAL REPORT 32-1305
7CF.LE LIP11S AkE- -OPER
-C.21392174E C2 -C'.13261E6cE Cl C.EEem53E C1
LCMEP
-0.23C94907E C2 -C.9322E625E Cl C.SS175321E CC_
-77W—LEYr
- .c -C.E359C449E Cl C.i I834309E
RPS ERPCR CF PARAE FIT C.46C1C473E -C1 C.639CS315E -C1 C.13560578E CC
♦ 1	 1 1	 1 1 11 1 1	 t ♦ 1 1	 1 1	 1 1♦ 1 1	 1 1	 1 1	 I 1	 I f	 1 1	 11	 1 +	 1 1	 1 1	 1 1	 lil
IIII
1♦ 1 1	 I I	 1 1	 1 1	 1 ♦ 	 1 1	 1























x 0 0 O 00
x N X N





w N w x
f + # Xx +A w w ♦ 4 4 O_ +
#' w I x w N 7 x aQ N N O x M
x M -A
5
a N = s# a
3: O I # ^ MN x # xx 11 w















x x # a#
11
Y
^ iF # a # w
x
a x









































-c.eis4el2lE Cl	 C .22647127E CZ	 l
LC%ER	 -0.2454C606E 02
	
-0.12344561E C2	 -0.86758622E CI_
6	 6 ^1
RPS ERROR CF PARAE FIT	 0.56867257E-01	 C.530152C3E-C1	 C.1225090GE CC j

































^O 7 i r► 	 x
N V














































1	 1	 1	 1+ 1
I	 ^	 i




















1	 I	 I	 + I
I	 1
	



































































































































JPL TECHNICAL REPORT 32-1305 	
3
ICRCLE	 LIMITS	 ARE--LPFER	 -O.1S88436CE
	 C2	 -C.E82C241EE	 Cl.	 -C.24139ti69E	 Cl.
n-FEF--=C.i T.7T8IF`CZ"— -=L.	 --t.












1 1	 1 1	 1 1 ♦ 	 1 1	 1 1	 1 1	 1 1
i







YON {= M N =
4 O 4 ♦ i= =
X O =O 0S i	 S N N N aIN N O O= Nx M N 5 tl^tl JOON S]:






0 0 0 7 0 7 J 0
X p p 1 M N
+
(
+ ♦ a + +M x
pfi
7





x+ + ♦ + i s X
X tl X# p
X X X X x X x
x x X M X
a X X X x x x a xx x x^x
x p
x X Xrt + x + x + + M X
X # X x X X x
*4 X x a p p
X
+ ^+ + + + +
^1 1	 1 1	 1 I i l	 l l	 l l	 l l	
i^
I I	 I I	 I I	 I I	 I G I 1	 1 1	 1 1	 1 1	 1 1	 1 I	 I I I	 I 1 1	 1 I l	 l l	 l l l	 lR m
^ N J1 rd rI^
J N O ? f- .O













TCFCLE LIPITS- 6F:E= -LFFER	 -0.2183ZZ57E C2__Z. 19f5iE sE_C1_. __ .._.C_:1554010-44l -Cl
Lf.MER	 -C.C2923696E C2	 -4.4506125CE Cl
	 -C.S173313eC CC
ICFCLE EY LEASTC AR -ES ___..__C".7EIE858^7E^2
	
=C.E^75^1?^5f Cf____f:T3 y7T4bbe xT




F I TCt- 	 YAN
	 PULL	 1
1CRCLE LINITS ARE- -LPPEP - 0.2C26C933E 02 -C.C51064E6E Cl C.52243707E CC
- .cc
TLPCLE EY LEAST SCLARES - C.21C17449E 02 -C.S1192E16E Cl -C.1C810083E Cl
FPS EARCR Lf PARPE TI -7 C ^^iTTI3^F-^I___ C.448_341195 E-CI C.1077751T _CC
I	 III I ♦ I 111 1	 1 1	 1. 1 1 I	 l i t 1 1	 1 1 1	 1 1 1	 1 1	 1♦ 1 1	 1^1 1 1 1	 1♦ I I	 I I	 I I	 I I	 I r	 l l	 l l














0 0 X M N
x s s X M
4 X r 0 O O ♦ ♦ M N w N N + M
w s ww w
M N
w w
x NM w w w N N
x N w
N OO CIO N wX S w x N
z x O N X
M x M O
X w S x} O} O i 4 N +
x M N Nz oo N M x
s= N
X
N +N N N J N O M wS s 2
O NMM N O *^S O O N O
w x x
+ c t x o +
w
O M
Z Y N w S s
N I s M
N
w







t + i + t
1	 1 1	 1 +	 1 1	 1 1 I	 l l	 l+ t i 1	 1 1	 1 1	 1 1 1	 1 I l	 l l	 l i	 l l	 l l	 l 1 1	 1 +	 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1
0 o v Ir rt rN If1 N
nPl N 0UN -mod


















I I I I I
PCLL
I I
ICP.LE LINIIS ARE --LPPEP -C.1367914CE C2 -C.30199445E
7
Cl C.21447299E C2
LCh - 149 E C2 -C. .^ 550 Cl - 4 9
TCPCLE EY LEAST SCLARES 70.14C95853E C2 -C. °.6844351E Cl C.46785660E C1_
RNs ERHLR CFI PARAE I FIT! I 0.15442377E CC
1
C.449353C4E -C1 C.11:94142E CC
1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1I ♦ 1 1	 1 ♦ 	 1 1 1	 1 1	 1 1	 1♦ I 1 1	 1 1	 1^ 1♦ 1 1	 1 1	 1 1 ♦ 	 1 1	 1 1	 1 1






x 1 =O t NA N
+ + + + ♦ t O_
A O J N x
p x
p p p
p p W p0 p = = K
W p U A x









,A .A p D W ^
X x 4 S x
^O O W w
M W W
+,
x s0 xO + Ir + w t
p x x x W x X














x X X x x













N X x N





p# N p #
p # NX
1 {





1+ 1	 1 1 1	 1 1	 1 +	 1 1	 1 1	 1 I l	 l t	 l l	 l l	 l l	 l l	 l+ l 1 1	 1 1	 I^
I
+1 1 1	 1 1	 1 1 + 1 1	 1 1	 1 1	 1
M .w O .'C IA











	 -C.19826730E 02	 -C.59232147E Cl	 C.1E891814E C2
h
	





ICPCLE 8Y LEAST SCUARES
	







_ ^	 tea'. `+'^+t'"^^k" w. .




TCPCLE LIMITS ARE--LPPER 	 -0.21363883E C2	 -C.E5708C44E Cl	 C.E6620886E'C1 
. c	 -C.510643bSt U	 U.M45353b
TCPCLE EY LEAST SQUARES 	 -0.21695130E 02	 -0.E7274485E C1	 C.34433564E Cl
'FYS-VMtW	 :b5T2Telu	 3TM-E;CT` ---C.TF36T2-6n-U
176
	














 LINITb ARE- -LPPLR C.21143612E C2 -C.SIP UC1E Cl C.7E278957E C
- _
LCFF -F =C .i2"IC997^E
_ __
_C.TC22!74;f C2 _C.2HUFTTH C















l	 l l	 l
a
l	 l i	 t
c
t	 II1	 1 «	 1 1	 1 1	 1 1	 1 1	 1« 1 1	 I,I 1 1	 1^1 11+	 1 1	 1
I
1	 1 1	 1
x x x x x
I
x x x x x
Xx x xxx
x xx x x x
x lI X x
t x x x t + « x « t +x
^o x xxx
x
x = NNN I ^ K
x coo
-C = ==ODU ^+ t + Xxl t +XXx




O U ,70 J
N# N # M N N N == X 2 X 'O O DO
K
IN ## M N N+ « M I « x= S 0 0 0 O a ix N N +
# N N N M 2 I S
'y
I
*X M N2 S i '^ O' M
N T 2 S"1"" =SSS
I
XO '
# # N N x
00007G^
N N IK





+ + t + 4 + X




+ + t t 4 + +
1	 1+ t l	 l l	 l l	 l
I


































I	 ^	 I	 I






	 - C.93885534E Cl	 C.117123n8E Cl
TLFILE EY LEAST SCLARFS
	 - 0,2277CO39E C2
	 - C.E3871134E Cl	 C.iE556764E Cl
RMS LRPLR CF PARAt FIT	 C.44i49134E- 01 	C.48467642E-C1 	 C.14187329E CC
t
II	 1	 1♦ Ii	 Ii	 1	 1 1	 1^	 1	 1 1^ 	 1 1	 11 1	 1. 1 1	 1 1	 1 1	 11	 1:. 	I	 l l	 l l	 l a	 I^	 1	 1
I






























' i ♦ ♦ ♦ w w
i i ' x != II I 0 0x x x	 rL S U U,	 O
I I SxxISxO=
1 ( r S M M N Y M
w	 1 w w	 -AlN a J O	 N M M A^ M N x
w w A	 A A^ w	 j w	 I ^ ^ Y M iI xN7^ 7 ^ I N N
MIj Y X
I	 i ^ M ^ N x
^^ Yi N xi
♦ Ix XXl <Xxxx ♦ ♦ ♦ f(M xxlIt N xx x NY x
YI
xxXx
X K X NIf
I
X

















I	 I	 I	 j	 l	 I
i
1	 1	 1	 I	 I
j
t	 l	 I	 l t	 l l	 l ♦ 	 1	 1	 1 1	 1 1	 1 1	 1 ♦ 	 1	 1	 1 1 I	 I I	 I I ♦ 	 1 1	 1 1	 1 1	 1
N ^ { & IM
N I C ff P ^0
N ^N N M M

























ILPI.LE MOM ARE- -LVPER -C.s1356515E C1 -C.E753tdCEE Cl C.1t729599C C2
MER -0.22 87106SE C2 -C Illsil *,E C2 C.41689596E CI
TLFCLE Er	 LEAST ;GLARES -0.219717tl7E 02 -C :IC133429E C2 C.tE731971E C1
PM* EPA CF DARAE FIT I0.1ig49125E
I
-C1 C.SC53E931E
- C1 C.I6390936E CC
1	 1♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1 1	 1. 1 l	 l t	 t► 	 1 1	 1^1 1 1 •	 1 1	 1^1
i




X K K x X x x x x X K
111
^ K
























:7 M aO = K N
C . ♦ O S ♦ i X





NO N N (Y N N N N OS T S X
N
N aZ^ N N N N
Op
^_^ K N O i = O M
N N O S M M X N N O a= O


















^ N N K
N N x K x x
► . ♦ N . N i i x K K
K
N NNNNN N N K x K
► i i ♦ i . 4






















TCPGLE LIMITS ARE--LPPER -0.1713094CE 02 -C.61584224E Cl C.S2313817E
L M - 0 2 - .500 S 5E Cl -0.29576626 f
TCFGLE BY LEAST SCUARES -0.18475173E 02 -0.78802869E Cl C.11717687C .1
RPS-ERRCR CF PARAe FIT .. .. . 13
178	 JPL TECHNICAL REPORT 32-1305




I ^	 ! I I
POLL
fto6LE L110 1TS ARE • -LPFFP -C.IE54727NE Ci -C.t452C121E Cl C.11154
-
ICFLLE CY	 Li'AST SCUARES -0.2C417518E C2 -C.15gccct;E Cl Coll141










1	 1 1	 1.♦ 1 1	 1 1	 1 1 1	 1
I










1	 f^ I'1	 1
i









































-^ I	 'A j
^
x








♦ M ' ^ ♦
S^












^J ,	 I J = CSV N M N M• w x N flSIN
^ ♦ It N
♦ ISSfl wNI` • ± NIAw ;
^
=S S








1 flNJ N w• x w
^u f ♦ 	 I I ♦ f ♦ I w
w i S M X
I
N	 ^ a N









X x x x x












N N a N • x x
a w w N w
X X
t f f f
1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1 1	 1	 4	 1 1	 1 1	 1	 1 1	 1 ♦ 	 1 1	 1	 1	 1 1	 1 1 ♦ 	 I I	 I 1	 1	 1 1	 1♦ I l	 l l	 l l	 l l	 l f	 l l	 l l	 l l
J
t w OJ N J
r O O .0 IA f+1
























w w N Ir
f
1 I f 1
J




2	 - C -.27447283E Cl
TCPGLE EY LEAST SCLARES	 - C.1S63C234E 02
	 - C.E7556781E Cl	 C.?1981627E Cl
T'

















- C.1EDC8t47E C1 -C.11761721E
. ®
C1 '.11C85W50E
LCUF.R	 - C.2C497204E CI Cl -C.31345026E Cl
{AST	 SCLANLS - O.1e932565F. C2 -A.E3l43147E Cl C.e7C96671E Cl
PARAE FIT 0.9E1F249GE -CI t,.!8445631E - C1 C.14162811E CC
♦ 	 1'1
	 11 li	 Ijt	 1♦ 1'1	 11 1 1	 1 1	 li 1 1	 1^1 1 ! 1 1 1	 1♦ I kfi 1 1	 1^1 III
	 1 1'1 1 1	 1 1	 lil ► t ♦ 1 1	 1 1	 1'1 1










X i I x i I


















x l'TTIjiS T ^ OOOss^TOq x IX	 I voAAra^ ^^ ^ I i ^	 __ =K o^!anX
J
+ ♦ N N« N X ♦
+ X ± r
X«NM
D NNM X I ' «
«N ^ M I p





































+ ♦ 	 x x f N N
N f
N M N N N N
x
+ + f f
+	 1	 1	 1 1	 1	 1	 1	 1 ♦ 	 I	 I	 I I t	 l l	 l I l	 l l	 l l	 l f	 l+ I 1 1	 1 1	 1	 1	 1 I I	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1
I "^ N O J OD
ry
e.1 1.1 1 U'! .Nn

















































N	 N N +'









































































































































' y.	 "' ... M	
` fr' ii . F. ^f^;{ .^, ♦ s	 .',.ter	 h`^F
F..
s^	 !	 I	 I	 I	 I ^ I	 I	 I	 I	 I	 I	 I	 ^	 I	 I	 I	 I	 I	 I^	 I	 ^.
-	 - -- 
TCACLE LIVTTS ARE--LPFEA	 C.1146C069E C2	 wC 4144754eE Cl	 - C -11746384E Ci
	
LC%EP	 -C.i24C9879E C2	 -C.IC981E!4E C2	 -C.13CU1173E C2
TCRCLE EY LMT MARESO'TC2 -2995TE " 02	 •C.TMCE441 Cl	 -C.iE009139ECC.
RP$ CRRCR CF PARAE FIT	 C.!CC47074E-Cl	 C.55324371E-C1	 C.16837956E CC
Ael









































X x x X
xxx
+














TCPCLE LIP175 AKE--LPPEP	 -0.1E52148CE C2	 -C.751537E4E C1	 C.17845382E C2
_ -- --- -- - -- ------ 
-L^Nf^ - . --- C 2-4-4 -04366C U — - -0 13314WI  -(1-. _-- -C. I M-33559 Ce
7LPCLE EY LEAS7 SCLARES	 -C.21C75394E C2	 -C.IC5777CSE C2	 C.36304239E C1





^I_. -- _C.5E654642E =^I












N N xN O X









N t + 0
+
N OO x =0 x
N
MM N A
^ II M= M N NN A
O N N
x wt soz w a os x























1	 1	 1 1	 1 1 1	 1 1 I	 t l	 l i II I I	 l i	 l+ l l	 l i	 l t	 1 1	 1 I I I	 l l	 l l	 l i	 l l	 l l	 l	 l
O J dD N P
^} N tf1 -+
T 10 r M
.r N t^1 .! 111
r ti n ti ti
i
I I I	 I I I I , 1	 1
FIiCI-
1 1 1' I
Yoh
I I I I I I
POLL
I I I
CiTCPCLE LINITS ARE--LPPEN -C.1tft3436E C2 -C.°664Cf54E Cl C.1C181489E
-- --YLCFF.F -	 -- ci3 .i^E - -- - t3CC -E21E
.
C2 _ -( I-I74370-5E U
ICPCLE fY LEW SCUARES -C.1S14677SE C2 -C.E5C6654EE C1 -C.18352682E Cl
FPS FARCR_CF PARDE
..
F-11 C:?^i'f7^3CCTF-dI. _C:4-t-7'nll4E =C'I_ L.1i70v1ti-a _CC





















I+ K ♦ 	 I = X N +
iN I !0= x NO i
= M M
4 + w M N
N+ N
M N ♦ K 4 N + + w Ci N






OX w A O
O




+ + O + + + N + w O +
X M N w
X 4 x
M = N = = O




+ K w + + + M + I + +
w X N
X w w
w w x {I











w N M K X X




+ + ♦ ♦ + +
4	 1 1	 1 1	 1 1	 1 I+ I I	 I L	 1 1	 1 1+ 1 1	 1 1	 1 1	 1 I +	 1 1	 1 1	 1 1	 1 1 +	 1 1	 1 1 1	 1 1+ 1 1	 1 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1
1 2 N 0 .+ ^T 9D




JPL TECHNICAL REPORT 32-1305
	 183
V Y
i l l i l l l l 1
FITCf YAN
1 1 1 1 1
ROLL
1 1 1
TLRCL E LINITS AR E- -LPPER
-C.1t841794E C2 -C.t2457475E C1 C. 13837052E C2
_ LLIAtA_`_
_C.c [ E^`Y ..
TLFCLE EY LEAST SCUARES -C.1E728367E C2 -0.71765447E Cl C.74252615E 01
FMS ERROR rF PAR At FIT C.4.203 187E -C1 C . f9049514E
-C1 C.17951169E CC
1	 III 1 IJI 1 1I I I 1 ♦ 1 1 ♦ 	 I 1	 I I ♦ I	 1^ ♦1+ 1	 1 1 1	 1♦ 1	 1 1 1	 1 1	 1 1	 1 1	 1 1	 1 11 1 1	 1 1	 1 1 ♦ 	 1 1	 1 1	 1 1	 1 ^








K O O O
0 0 xJ x L 2 Jx
x0 OS X
x 0 = x S_O 000xx x
o i o ♦ x + o + x o0 + + +x
xx M M NO M x == M N N
x
xO x xO_
xµ g q q u O = M µ-4.4.044. xi
µ µ X
µ
Dq O O M N M NN' ♦♦ O ♦ x + t M ♦ +µ ANN O





N O µ x I N
4 M + xO + + µ 4 t +
S µ x µ


























+ M + +
I
t + +
I	 I 1	 1♦ I	 l i	 l l	 l l	 l+ l l	 l l	 l l	 l l	 l t	 l l	 l l 1	 1 1 f	 l l	 l l	 l l	 l l	 i t	 l l	 l l	 l l	 l l+ l l	 l l	 l l	 l l	 l+ l
Uhl .^.
O J W M 1►
J N V+ r
T /- N J N O T
.+ N in J to IA
O- T P
PITCh	 YAN	 POLL
TCRCLE LLP175 ARE--LPPEP	 -0.1E897014E C2	 -C.E8837342E Cl	 C.12501275E C2
MER	 .e	 -C.S221263 6E
TCRCLE 8Y LEAST SCUARES	 -0.20993693E C2	 -C.E93775E8E C1	 C.31986608E Cl
RAS ERRCR CF PARAE FIT	 0.12 8680 E - c 1	 C.9415 9..3E-C1	 C. 146 08 E cc


































i	 I	 I	 I	 !
-C.IE71S56CI: C2	 C.E424CC63E Cl
	
C.lC48C506F C2







C.44C25582E -01 	 C.t6147625E - C1 	C.E$332489E-C1
I
1	 1	 1	 1	 1♦ 1 	 1	 1	 1	 1	 1	 1	 1♦ 1 	 1	 1	 1	 1	 1	 1	 1♦ I	 1	 1	 1	 1	 1







♦ 	 ♦ 	 x
	
I	 o x
I L 2 + S
I	 too	 O
x
+	 N	 N Z	 ♦ 	 = p
N	 x	 Q
N N N	 SS S 2 2 2
___> O O J O	 x	 =
l:GiJU^7
M 101 0	 X


















+	 x • w w w # w w w w 
w w w
xxxxxxxxx
x 	 x 














ICFCLE	 Ev	 LEAST	 SCLARES
NP:	 LRRCR	 CF	 PARAF	 c/7














N N N S S S















w	 w t x
I
+ +






JPL TECHNICAL REPORT 32-1305 185
7CFCLE CIFITS ARE- -LPPER -C
LCbEF -(
ICFCLE EY LEA31 SCLARES _(
FMS	 ERRCR	 CF	 PAROI:	 FI1
!










♦ 	 X ♦ Q t
N NN N N N N M S O
N N O
x M	 S = s
N J O O#



















I l	 l i	 l	 l l	 l	 l	 l III	 1± 1 I t	 l I l l	 t






































♦ O # # M # M
S M # #
N N










































N N N N N N E
t
































I I I I I I I I I I i l I i i' I I , ! I	 I I I
h Y h PCLL
iCP6l,E U NITS AKE=- I. p -ER =0.15915954E d T 0.7746C517E C.13t73G40E'C2C1
LChER - C.2C465894E C2 C.71288934E C1 - C.4C485938E Cl
TC96C€ FY LEAST--
CL-MS____ _ __ _:^
':i C2 —J "^ 'fST _ci._._ 3^ E—C
PPE ERPCR CF FARAE FIT 0.4t589281E -C1 C.2547EE23E CC C. M10953E CC
1	 1 1	 1 1	 1 1 1	 1 1	 1 1 11 1 1	 III 1 1 1 ♦ 	 1 1	 1 1 I	 II I f	 l l	 l l	 l l I	 l f	 l l	 l l	 l l	 l l	 l ♦ 	 1 1	 1
X f









As A s x
O O N
N N X
N ♦ + M M ♦
N x O X
i N N
^N^ I SS O N X














x N N N
OO
+ + + X f p
a s I O X ax 11 # 7 S x x z
x #^ o #a #aa
>< x a x #





X # # X #
a a# a # a X a#
X





x # # # a # x a#







1	 1 1	 1 1 1	 1 1	 1 1 1	 1 1 1	 1 1	 1 1 1
I^ 
1 1	 1 1 1	 1 1 1 1	 1 1	 1 1 1	 1 1 1	 1 1	 1 1	 1 1	 1 1 1	 1
M^ r



























LEIA EF -C.2263768CE C2 -C.13046155t C; -C.1e528973E Cl
IEF^LE EY LEAST 54LARES -C *2 C515046E G2 -C.11127515t C2 Co55845891t GI
PIS EPRLR CF PARAE Fil 0.53117025E-C1 C.54547215E-C1 C.14194222E CC.
III 1 1	 1 1	 1♦ I 1	 1 1	 1 1	 1 1	 1III 1 1	 1 1	 1 1	 1♦ I 1 1	 1 1 1	 1♦ 1^1 1 1^1 1 1	 1 ♦ 1 1	 1 1 • 1	 1 1	 1♦ 1 1	 1 1	 1
♦ +




























































































MQUE EIFITS ARF-EFFER	 -O.lEeGS596E 0 2 	 -C.E 615CME Cl	 C. 1 173509 6E -rT
LCIAEF	 -0.21731957E 02	 -C.IC8732e2E C2	 -C.34152076E Cl
	
lCFQLE EY LET-0 SUARES ------ U-.2-CM 564E C 2	 -C.S9631333 7 E-Cl— 	 C.2 59925	 tTRPS EROCR CF PARAE F17	 0.!2/01407E-C1	 C.5C661742E-Cl	 C.1 Cd53725E CC









-O.1E4 WCE C2 -C.7L07304f Cl C.IIC49197E Ci
_._
-- CC^ EF -T1 .ic "1942F Ci; -C.5769UM Cl C".M49T44E CC
TCPCLE EY LEAST SCLARES -C.0 U4C9CE C2 -C.E467EElgE Cl C.4C74279CE Cl
"'FTT-- ..,cc F- .. 7zuE CC
1	 1 1	 1 1	 1♦ I'	 1	 1 1	 II	 1	 1	 1	 1 ^	 1	 1 1	 1^ 1	 1 1	 1 ♦ 	 1 1	 1 1	 11	 1^ I	 1^• 1 1	 1 1	 I''1 1	 1^ 1	 1 1	 1 1	 1. 1 1	 ► I 1	 1 1	 1 1	 1'
I j
^ I xt • ^ ♦ x ♦
x
1 x





' x( I ^ !xI I x
x,
I










I ^ i I O O O Z Z Z
♦ + I	 I
I







S Q^ is 2^
M wax w
_









♦ i ♦ +x
I
Ix
N A N N p x
N N
N + N + 4 +
N
N A N X N N N M N M M N M p N
N ;
1
X ^ A A M N N N N A A N
p M pM x N M M A p
x p A M A
1♦ ♦ N	 N x + N A +x p	 p N A
N X
x x x x x x
^+ ♦ + +
1	 1 1	 II+
I
I t	 1 1	 1 I	 1 I	 1+ 11 I	 I	 1	 1	 1	 1 1 1	 1 1	 1 I	 I 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1 11 1	 I 1	 1( I 1 I	 1 1	 i I	 1
s os
^D J N .^ T T(





PITGF MR PCL L


















JPL TECHNICAL REPORT 32-1305
TCPCLE LIMITS ARE--LFPEP 	
-C.165E6004E C2
	
-C.E895736SE Cl	 C.77593144E Cl
LLWtM. c c	 -	 —.k  -27O I'TO'E'"C'I'
TCPCLE EY LEAST SCLARES
	 -0.2C64N669E C2
	 -C.1C37SSECE Cc	 C.13132072E Cl
PPS - EPAER CF P6fFA"^TTT----_--_ ^:^iEFF44b^,E =Cr-- Z.56TCTSCeE-C7 --- -C.-T"33Tb38E-C-C
190
	




Yifl`LC` LrFrT3?R^ : f^PFF -'U.11 "422aE s =C 7 ^i^7T --CY - -C.TC473710€-tl
LCAEF -C.22135ME 42 • C.1123.lC2F Ci •C.13-J06201F .0
Rti EFRCR CF PAM F11 C64345CCM-C1 C.4965EEM -C1 C.it565351E CC












o o =oN x x x
♦ _ + ♦ + N N
x
pp2 O ~
v x x .w N
9
+
x x+ ♦ + ♦ N M x




X x N x x u x
N N
xO x xNO x
x t ♦ x q t N ♦ x +




N N N N
N ANN
M
M M N N
x
O O X N
N x N M N x
N























+ + + I +
1 1 1	 1 1	 1 1 1	 1 1	 1 1 1	 1 +	 1 1	 1 1	 1 I I	 1 4 1	 1 1	 1 1	 1 1 4	 1 I i	 l l	 l l	 l t 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1
IAA M in






ICFC1.-f -1'1 PITS TiN =i PFkb ^O:I f i bpiE .^ .-._. ^C:i 9 C33b€ Ci--------- -el
ICMEP -C.2C419401E C2 -C.11365357E Cs' -C._23901070E Cl
UN Clb ...Ey_.lF*A3T___r4X'71 s_	 .. ___-'b.T^i'►TC`6L^`^ __ =L:ICl 3 `5t5 ^ 0, _	 . _	 t II'MiT4`€-C"C
PM: EPPCR CF PARAE Fil 0.55412209E -C1 C.!26114l4E - Cl C.1064618E CC
1	 1 1 1	 1
I





w N N N
N N N NO
i
N N
♦ f N ♦ A
;N N NN N
N N M N
N N
xsc x  x N
x w ♦ NN ♦ ♦ wN
x
x 4	 1 w
'J N N
IX NS
x N x x x xx w N x x x x x x K N
f K f ♦ Y Y 1Ni( N N N • M N 1t
N ; NI x x M M MN N N
Y N N pN x N N x x YN N N NY N M Y x N
• x N x x M
N ♦ ♦ x N x ♦ f
l N x Y x M M
N x KY
N
N Y N N w X N
M N N
Nx x
YN N xA Y NN N f X N ♦ ♦ ♦ N
Y
•
X I	 •i A M
x
♦ ♦ f ♦ ♦
1	 1 III 1 1	 1 1	 I I	 I f t	 l l	 l l	 l l f	 l l	 l l	 l l	 l 1 I l	 t l	 l l	 l l	 l ♦ 1 1 I	 l l	 t t	 l f	 l l	 l l( l	 l l	 l ♦ 	 1 1	 1
r m U 1
6% m N 0 r f- u1
M r LM .+ N
^ ^ •+ N N N N
JPL TECHNICAL REPORT 32-1305	 191
Y I Mt,	vPA	 PLLL




-C.2C331496E Ci	 -C.112 M 01 CZ	 -C.9;117Z9lk C1




C.0471IM -Cl	 C912690423E CC
^I	 1	 1	 1.	 1	 1	 1^1	 11	 t	 t	 1•	 I	 I^1	 ^1	 11	 1^ ♦ 	 I J I	 11	 lil	 1^1	 t ♦ 	 1^1	 1^1	 1	 111	 I^ ♦ 	 I	 I	 Ijl	 1^1	 1	 I	 !	 I^1	 t	 111	 1!1	 1J
{
I
1	 M	 M N	 I	 i	 !	 I	 I
N	 M	
I	 ^	 ;	 III 	 j
J	
^	 ^	 N	 i	 I	 1	 1
!	 N	 !	 i
= M	 M N	 I
M	 M	
^XxXxx	 Ixxxxx
y	 N M	 x X x x K^	
I`	
^	 M
t	 ♦ 	 N	 +	 ♦ 	 J	 ♦ N	 x^	 ^ ♦ 	 f
N	
xxx	 N NN	 xxY NX








M	 ♦ 	 ♦ a a X x	 ♦ 	 N N	 !+ M M	 !
1!
I 	 M	 '	 N	 N N N^^	 ^ M	 J
x x x	
N N x x	




^	 X X	 N	 X 
x	
a





x	 Xx	 I	 N
x	 N	 N
NNN N
a s	 a a x	 N x	 N	 N a a a N
N a	 +	 N N N	 M x




♦ 	 +	 ♦ 	 +	 +
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 1	 1	 1+	 I	 t	 l	 l	 l	 l	 l	 i	 l	 '	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
m	 M	 UN	 i	 r
M	 J	 Y^1	 N
N	 ^	 N	 N	  	 f'rl
SELL-	 1	 N	 YAM
LC W	 -O.1E235947E 02
	 -C.1C234S62E C2
	
C.2:854453E Cl I - --- I





	 JPL TECHNICAL REPORT 32-1305





















1	 1 1	 1
FIT








1	 1 1	 1♦ I I 1	 1l	 l ♦ 	 1 I	 I I	 I 1	 1 4.	 1 1	 1 1	 1 1	 1 1	 1♦ 1	 1 1,1+	 1 1	 1 1
+ ♦ f f ; i
♦ ; ♦ t + I + y
N







p N N A N N
w
♦ + + + AN w w NMN ♦ ;
M N M M
O O O N N N 4-4
# N NM .]aJ :7S S
O N M
+ + p ♦
N p N N
N ♦` x X Y x X X X X ♦ +X x NN N N N N
x x w
x x XXX x
A p
X
X N N XX M N X x X )[ NX
p N
x N X X N X M
+ X + p + X t p ♦ ♦ Y X N f







N X N X
p p # X
X
X
Y pN M N p N X X X
X
+ + ♦ ; ♦ ; +
+	 1 1	 1 1 1	 1
I
1	 1+	 1 1 1	 1 1	 1 1	 1; 1 1	 1 1	 1 1	 1 1	 1 ;	 1 1	 1 1	 1 1 1	 1 ;	 1 1	 1 1	 1 1	 1 1	 1+ 1	 1 1	 1 1	 1 1	 1+ 1 1 1	 1
n N J CC n M
N M J J N
10





T"MCE LIPITS AKEE;=LRPFR—__ -D:2C326^i3E—C2 -- -C:1c31^il.I6F-CT	 4--`C 6 0 143E 01
LCMEF
	
	 -C.2265537CE C2	 -C.IC52168CE C2	 -C.11985291E Cl
.e
I ' M ERRCR CF PARAE FIT	 0.5C678317E-01	 C659065966E -C1 	-C.1E211641E C C
JPL TECHNICAL REPORT 32-1305	 193
'	 1
I	 l(	 l	 i	 i	 i	 ^	 l + 	 i	 l	 l!	 I	 I	 I	 I	 I	 I	 I	 I
PITCF	 VAM
	 RCLL





-^ L l h E	 .-	
33E Z`2_.,_._'._"=Z` :





	 C.31641761E 01FFT` Tliftt'R'
	 ..	
-^, :f^BZ^i 2Z1"f E =^7`'C "-	 Z : T ^^bigb2€^
1	 1	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 1	 1	 1.	 1	 1	 1	 1	 1	 1	 1	 1.	 1^1	 1	 1	 1	 1	 1	 1	 1.	 1	 1	 1	 1	 1	 1	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 I I I	 1	 1	 1	 1	 1	 1	 1	 1.	 1




♦ 	 .	 +	 ; x w N N
	 0	 N+
'A	 OZ M M N
N N N	 ^
I	 S Z
po	 pO po M N
♦ 	 ♦ 	 0 0 0 0 0	 ♦ 	 r
NNNNN
	
Mw	 ;cx Xx N N N N N xN N N N M O
	
x X	 xZ S Z	 Z=	 K	 K000	 00004 1Ax X	 K




N w w	 x x	 x x	 N N N r N N	 w NX	 x	 N










K X	 kK	 M	 w	 X
K N	 wi	 ♦ 	 r	 +	 I	 r	 i	 X	 x
x	
w	 N	 x	 x x	 MX	 I	 xM	 w	 xX
r	 X
x	 N	 x	 xx
K	
♦ 	 +	 N	 ♦ 	 w w N w w M	 t	
N	
+	 X	 ;
N	 tlwwN	 rrN	 x	 X
x
I	 l	 l	 l	 i	 l	 l	 l	 i	 l	 l	 l	 l	 l;	 1	 1	 1	 1	 1	 1	 11♦ 	 1	 1	 1	 1	 1	 1	 1	 1	 1	 4	 1	 1	 1	 1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1	 1	 1	 i	 t	 11	 1	 1	 1+	 1
O'	 M	 in	 N
.^	 f	 M	 kn	 J
M	 .r	 O	 O	 UN	 U1	 MN	 M	 ^f	 ^?	 Y1	 .y
d	 d	 d	 1	 .t	 In	 in
PITCH	 YAM	 BELL
7CPGUE LIMITS ARE--UPPER	 -0.16463634E 02	 -0.57867972E Cl	 C911581566E C2
LCUER	 - 0 *22670926E 02	 -0,10857612E	 -G*69646304 t
TCROLE eV LEAST SCUARES 	 -0.2C5C8976E 02	 -0.E7032669E Cl	 C.43797499E 01
APE FRAER CF	 a	 -DI	 0.52960313E
194	 JPL TECHNICAL REPORT 32-1305


















p IA AIM A
t






TCFCLE LIMITS ARE--LPPER	 -0.17551923E 02	 -0.61035730E C1	 C.43762358E O1
_   
rr FCLE Er LE:S7 SCLARES	 -O.1S136870E C2	 -C.S4915783E C1	 -C.1S913367E C1
l	 .	 C. 1145 Mn-rc--












xi t =o +=









w a A a aq O AAA p•M
_ + .w S + a
#
a + X
x x xxx x a X
xN X 4 X X A A
x x x Y = X x X A A X









+ # + X #









a a a a
A a a t X X ♦
a q µ











N M M Q LA
0 N N 1 In
	f5 ARF"P PPEP
	 - 6





rA-" MW ES	 _^.:I949T^i3 C7
PARAL fll	 C.BS12592CE-C1































x x+ N N i










23IC225i CI	 C.47402234C Cl
12CC1662C C2	 C.443718SEE-C1
UCDC4291 U	 C.s`3660992E CI

































x x x x x x WN t x x









a N N a
^
I t






















x x X x x
X N x
xS xN N x x




O a N x



















Reduced position data and torque limits vs time,
Mariner V, 33%3 bits/s, days 171-173,1967
JPL TECHNICAL REPORT 32-1305 197	 1
a





X z rx x
Z Sxxi
uMwrr • w •	 ili A.
•	 uuu li 6
u u
K K K K K K A
N
••I•••••••• x%





♦ 	 u u`luu'
1	 111	 111	 11. 111	 1 11	 111	 III	 11. 11
1	 ^
r








I	 r l ♦ III 1 1	 1 1 1 1 1
I	 I

































JPL TECHNICAL REPORT 32-1305
	 G '198
1	 KI
1	 1	 1	 1
a^
O
1 1.4 .16 41
M
uuu'lii
1 1 1 1 .
♦
K x x 
x
♦









1	 111	 I♦ 1














1 II ► 1 • 1












































I	 l	 t	 l	 l	 l
	



















it	 III	 111	 III	 II♦ 111 	 III	 III	 111	 11. 111	 111	 111	 1I1	 1





















































	^6i 	 OV	 • •; xi i
0 0 0	 q O	 ••
• i i i
uuuu	 ♦ 	 •	 i
uuuuu u u ••
• • t i i
u u •	 4.
uuuNU
• • i i i
u	 Nuc^ w

















































i	 I	 IKIK * XK KK KJK	 •













• •	 i i xI Z





















































uuuu l u	 j
	
A. i.	 I u u u;v uI
•• 	 uu
	















•	 1 ',1	 1,1	 1	 1	 III	 I I'	 1
i
	^ 	 Ii











u	 ?	 `	 I
W u; 61





































u I	 I♦ 1O .'II Z	 .








1	 1 1 1 1	 1	 1	 1♦ I l l l	 l	 l l t t. I




1 1 + 1	 1
	




















































1	 ♦ 	 II
•
^u















III III ► II III 11♦ 111 1I II 1 I♦ III I II II I 	 II 1 I♦ 1 II 1 I I 11 1	 1	 1
•










1 t ♦ 1
I
JPL TECHNICAL ' REPORT 32-1305
4	 __	 I




• K K R K K K K K K K R KiR ^.
u




u u uiu u u	 i^ ^: j	i 	 T
	

















1	 111	 1'I.	 1 1	 1',•I	 1^1	 1 11♦ 	 1'! I	 Ijl	 1^1•	 111	 1'	 1 1	 1	 li • 	1 1	 1,1	 111	 1 1	 l ♦ 	 III 1	 1^1	 1	 1	 1. 1 1	 1 1 1	 1 1 1 7
i
•	 I I ♦














I ^ I ^ I ^ x S S
I
I O
Ix ZZ z coo
I1








'	 1	 I	 I	 I	 (	 y J.
	
i	





I	 ^Z S i'Z	 4LiU	 I	 I1	 !.	 +^	 ii	 uu	 i
j uuuu
A. Y	 I	 • •
u U U	 f	 • •
•	 I	 I	 • •
U U O	 • •
l	 • r
	
zzz s	 uu	 •••
••
xzuuu" 1U"'1	 • • •• • • 	 I	 i
	
NNN
	 =SxS'ov	 • • • •
+ O O woo •	
• • • • • • + • •












I	 K X x
♦ 	 +	 x x +	 +	 +	 +	 KK	 x X
x x	 K
x	 x 
K X X X X X X X X X X X X X X X Y. X X X X X X X
	







I	 II 1	 1 I
JPL TECHNICAL REPORT 32-1305
I	 I	 l	 i	 (	 I	 f
I
I	 l l l l l l	 t l ♦ 1 1 1 1 1 1 	 1 1 1. 1 1 1 1 1 1 1 1 1+ I t l l l l l l l+ l l i l	 1 1	 + 1 1 1 1 1 1 1 1 1♦ 1 1 1 1 1
204
• + + + + +
i
1 + ♦ + • • • + +
V U x a a •.• ••
0o zz •••.•
U U U + J. i + •• r r + •
uu ••
L .6 • •
U U
• M M





U U x x
•••• i	 1 A. K K
• • • •
+ U U
+	 i A. + + x x +K
••• U u u i l i i
u u L xK v












x K isax UU U A. UU






















+ • • + + + r
1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1	 1 1+	 1	 1 1	 1 1 1	 1	 1 1+	 1 1	 1 1	 1 1	 1 1	 1+ t l	 i i 1 1 i l l	 l l l	 l l	 l+ l i	 l l	 l
N ti M N VY1
CIO rti M Ot















I	 III	 IIt III	 III	 III	 II
fill












































♦ 	 i J. J.
• • J
t
II	 111	 111	 1
I,
II
































1	 111	 II I	111
It	 111	 111	 III	 lit lit	 III	 11 1 	1^1	 1 • I	 l	 l	 t	 l	 l	 l I lit	 III	 11♦ III	 III	 111	 111	 I1 • I
xxxxxxxxx Ix x
X X X x X X
I
t
If	 111	 lit 111	 114 111	 111	 III	 11 I	 1 t 1






























• f f + K +
• • xX • • X K
•
• •
xX • • • x
••• xx r • • • w • •
x + • x x + r • • • • + • •
x x • • • • •
x K















i ►►► . ►►►►►►► i ► .I`i ►►►►►
1





























♦ 	 ♦ 	 xzX
K















A. w Id w w
• • • N
1 • •
1	 111	 Ili III	 III	 I









1	 11+ 111 1
1	 111	 11
K KIx xIK 
xl
• ilx =Ix a
















+ 1 1111	 111	 11	 111 1




• •I 	 ♦
U u u U U1
61 u u u u.+.1l 1 i i





















•N N i i










1	 1	 1	 1	 1	 1




















1	 111	 1 ♦ 1 	 111	 1










x x x	 ••
x x M •
•• xxx
• •	 x x
•	 x
•







• • • xx x;
'_ = N N •
• • •
0 ♦ l i A. A. U u 6.0 V
W uuu
cx A.
i i x i =
» i J. W W 6
xx
:LUX u»N Kx u u
7u U x x x
K 


























1 4 ilu iii ii
1	 1 10	 $l ► 	 ► i+ ►
	
1	 1	 1	 I	 1	 1	 1	 1+ 1	 1	 1	 1	 1 'lI	 111	 11* 111
	
111	 111	 111	 11#111
	
► I ► 	 III	 ► I ► 	 f1+111
	









V uu A. A. i






































































11+ 1 1 1	 41
N
1 411
	 111	 111	 11+011	 111	 111	 111	 01+ 111 	 111	 111
	 1111
1 1 1
	 1	 1	 1
	
1	 1 ♦ I
S i i i i t





x x x X x x x x X
+1
I	 oil	 1	 1	 1	 1	 1♦ 	 1	 1









r	 l	 l	 l	 l	 l
i
1	 1	 1	 1	 1	 1	 1	 1 . 1	 1	 1	 1	 1	 1	 1	 1	 1 ♦ 1 	 1	 111	 III	 I 11	 11
♦
210
Llrl;, Au,F--UPPP	 R	 1446nr	 nt	 •-0.b 368 339 it 01	 -0.18312,21p ft, 01,^.tnF,
Lt hr. i	 -f1.11J25435t- 	 01	 -O.lr482579L	 OL	 -0.J2919647E	 01
1_^Ryu'__''Y
	
Lr: S ST	 ^!iUA l^	 _._-- -I_) t-1¢46 )'r49 	 . -
	





PARAL, 	F11	 u.19142`,65L•-Ul	 0.626522h+l:-Ul	 0.23612612E	 00
► 	 1 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 III 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1♦ 1
► ♦ + i
► ♦ ♦ + •
xxx







♦ ♦ + n n + + +
xx u
u v u .+
x K u u u u 6.1 u
xn
x x w u u uX A.xx u u S x
x x x► x + + +uu SS x t
xx uuu U ux x
+xxS)
r xx u u tK W uUuu x.L tS SSMIX 2
V O O G2
S••• • x x x x
• • • • M V i iN N N
• + +7 0 0 U O u u U x i N ••••• +L i i :G x • • • • •
i l l • s• s•
• • • • •
• • • • •
♦ • ♦ t
♦ t ♦ • ♦ ♦
♦ t + • t •
♦ 	 I I 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+ I l	 l i	 t l	 l l	 l• I I	 I I	 I I	 I I	 I t	 1 1	 1 1	 1 1	 1 1	 1 M 1
V w V lu N
V IV AI
!1 / Y1












i J. A.N N • N
v u •
x








1	 1	 1	 1♦ 1
	
1	 1i1

























O O co 000000 co
W W W WOW W Wu
A.













1	 1 1	 1 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1
I
1	 1^ ♦ 1
4 •
KKKxx
• • xxKKK •
x x x x
x x x K
x x x








U v u N w U U 4 l A. J. A.





0 • • • •
• 4 •
♦ ♦ 4




















• •I• 1 •I
• •





oil 1  1 1 1 1 1 1 1 1 1 ♦ 1 1 1 1 1 I# 1 It i• I  1 1 ► 1 1;1 1a 0




i	 1 ♦ 111
	 1i	 I!	 11
i
A,A.1	 1 1	 .6 A.i A, 1 A,
J.	 J.	 L A.	 • •
• • •
iUU w	
•	 • N	 +N u	 u U vN	 U UU U
•
xl	 x x K
K	 ♦ 	 K xKI 
c x	 xK
x	 Kx
x x x x K
1 1	 1 1♦ 1 1 	 I l l t l l ♦ 1 1 1
UNVI^U1d IJ
L l i l i i l i A. M MNU UUU6►
U U UiUi61
K







♦ f l l l l
•
x	 •K • •M















1	 1 ♦ 1 1	 1	 1 1	 1	 1 1	 1
+
O 00
U ^ U U N N VV U











1	 1 + 1 1	 1	 1 1	 1	 1 1	 1,
212
	
!PL TECHNICAL REPORT 32-1305


















U , Li W^














JPL TECHNICAL REPORT 32-1305
I	 $if
	 III	 #I+ III
	 oil	 ill	 oil	 $I# Ill	 Ill	 lis	 I
s^x z X ^X. x1a x S i x its zjZ	 lzzz - ^!z Z ,z z
A. IA. L A,	 .16	 .6 A. .1.
61 1
•I 	 Kim x














[I,o " +1Y LI A
I	 itMa r+ • M+:14 1„f
1 1 1 1,1 1♦ 1 1 1 1 1 1 1 1 1♦ 1
s z zz xzxzzz	 zsxz;
r	 x♦ 	 y
ww yy y d y lJ yy	 yl.lytJr
y	 y	 rJ
♦ 	 I	 ♦ 	 I
K KIK 4, KI+ KIK K
IK K 
I 
K KIK K + K
II




I	 ill	 III	 III	 li
♦
♦ 1
I j	 11	 1	 1	 1
li I fell
t	 t	 I	 11
YAW
i	 +	 I	 I
KLA I,
r
Pitt -n1`'i 1,x 131.1 `'P-.Q1 _..	
-Q&12 431;4C9L	 0.1.. -us).10911114_ 111.
Ll:w l ki QU -(J,Ng1Q9bn5b 01 -11.46524014E 01
S 1 .1iANLS ^1 Y ) I H 4	 00 .
-4ie` AOISO S5	 01 -Q:444294!I4Of 01
of	 I II o rt. iv) 47i-L-oi (j.7Augr44r)f-01 0.23313246t Qd
i
1	 1 1	 1 1	 1• „ 1 1	 1 1	 1 1	 1 1	 1. 1	 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1	 1
i i i•• i• 1• x x
s ss zx w•r•1 ww•1 w^w » wad ^ ,^i^,^, y^ zsx
i • • • lAj 61 y W y y w • 60 • •W y W tJ y W W IIJ y W 1J 60 y y 60 y W y W y W y 6J W W 60 W y W y W
VI
4 K K K K K KKK K K K K K	 RK K K K IK
I
K 4 KK K K
KKK K K K K K
x K K K N♦ ♦ •
• q,
♦ ♦ ♦ •
























1 1	 1 1	 1
i




1	 I I I I l	 l l	 l f l l	 l l	 l l	 l
I


















xxx xx x s ^ x
x
••• N N i S x i= S S S x S S S
♦ • • • • • • • • • • • • t i A. A. A. J. .6 J. J. A.
U U U 6 U U V A. • M• W M••• N••• LM••• ♦• N• N W• N i 1 3.u u U U U u u U U U U U U U U •••• N M N M• W N d
•^••^• N N W N M Mu u u u U u u u u u u u u l J. X. i •S
v u uu uuucao v
uuuu W u uu
♦ + + ♦ ♦ ♦W u W 6 uuuuuu u
x x x x x x +
j
♦ ♦ t + +















+ t + ♦ ♦ • x x +
xx
x
+ ♦ ♦ ♦ ♦ ♦ +
+ ♦ t +
l
+ t +
1	 1 1	 1+ I l	 l l	 l l	 l l	 l f	 l l	 l l	 l l	 l l	 l i l l	 l l	 l l	 l l	 l t	 1 1	 1 1	 1 1	 1 1	 1 4	 1 1	 1 1	 1 1	 1 1	 1 4 1 1	 1 1	 1 1	 1 i	 1+ 1
r v
ry m u.m
t W tV 47 tV M
In tn N N
m
i
m m a ^r ^
V^—
JPL TECHNICAL REPORT 32-1305
	 215
1 Y
i I I I I ,
'ptrcF, , Y'A w ' I KULL '
fLKL,uL LIMITS AKr--LPPtA 0.265495801 01 - 0. ',6253113t 01 0.20368941E O1
l,,t^^.k_ _ -.^ ll'^^NiGlf 01
_
-u.J^17. t4hH_E U4 _ -0.116UPf►4yL_ 02
Iat u? rY L. t %T S-;UA0.S .18 3610461 , 00 -0.862047281 01 -U.556607/5E 01
It1+S i Ktt. k	 L1, PAKAIJ t	 I	 l
1
X1.,62{,139351.





1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1 1	 1 1	 1 1	 1 1	 1• III 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1
+ f ♦ +
♦ f ♦ ♦ +
+ ♦ + ♦ +
1 _ • • • • • N • • • • i • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •I S 1 1
1 J. t 1 i l J.
i i i I.
+ T i i i i l i i l ♦ • +
u u 1
u u {.lu 11 A. lii
iil
^	
1 i A. A.
u uv u uu u
u u u u u u u u
1 i t l i i i i L A.
J.
U V u u u u u
+ + uu vouuuuu^ o u u u +
lu u uuvuu u u
u v
+ I ♦ f f +






x x x x x x x x x x x x x x x
+ X K + + K x K x X x x x x x +
x x X KX XX XK K
x x K K X x K X
x )4 XXX
x x
+ + + +
I	 I I	 I I	 I t	 I f	 1 1	 1 1	 1 1	 1 1	 1+ l I	 1 1	 1 1	 1 1	 1 I l	 l l	 i f	 l l	 l t	 l l	 l l	 l l	 l l	 l+ I I	 1 1	 1 1	 1 1	 1 + 1 1	 1 1	 1 1	 1
W IV co N V W
Y1 nI va V
W O^ ►. M in Ift
N A ..1
d' d ^1' .t d 1
216	 JPL TECHNICAL REPORT 32-1305





+ t ♦ +
iii i lr 1
x x xxxxxxxxx
t + sxxx+ x +
x x x x x i x





x x x x x x x X x x x x x x X x x x X x x x x x
t ♦ + xxxxxxxxxx
t f 4 i
1	 I.t 1 1	 1 1	 1 1	 1 1	 1+ I I	 I I	 I I	 I I	 I t	 i 1	 1 1	 1 1	 1 1	 1+ l
N ar a O
m m v u^
0 H m In
N N fV
























































































	 1 1	 1	 1	 1	 1	 1	 1♦ 1 	 1 II
x




S S S S

































1	 1	 1	 1	 1	 1
I





I ^1	 1 ^1	 1
i
I












111	 111	 111	 11+ 111	 11
A.	 A-+ 1	 J.	 A.	 +	 I	 +	 I	 ♦
J. i
	
i = I i S	 S S S1 O U G:V U S U=	 i I S S X. ZZ	 •••••
	
S U Gy U U V u u	 D U	 x N• • N N N N I• ••••••••••
r • •O • • • ► • • • • • • • N • N	 O O O O	 OI	 2 =	 _ _	 _Ju	 +	 ♦ 	 u U uu W u i
uu W u 6J u J. Ull l 	i
l"ituuu 60 u	 u
vuX











K X x 




	 i 	 +
t	 4	 t
I.
 111	 111	 III	 111	 11+ I	 1	 1	 1	 1 t l	 t	 l	 l	 l	 l	 l	 l	 l+ l	 l	 l	 l	 l	 l	 l	 l	 l t l	 l	 l	 l	 l	 l	 l	 l	 l
N	 OI	 N'
V	 ^T1	 ^	 1
s	 ^	 a
JPL TECHNICAL REPORT 32-1305
I



































♦ 1' 1 1
♦
J. i

















































u	 v uuuw wwww
♦ 	 «	 wwwwou v











1	 1 1 1	 1 1	 1 +	 1 1	 1 1 1	 1 1	 1 ♦ 1 1 I	 l l	 l l	 l+ l l	 l l	 l l	 l l	 l f	 l l	 l l	 l l	 l( l
♦
t




xx xxx 1.1u uuX
+ xxx w ,u uuu u,




= x x x
v u 0 0 S S =
7 0 S S S S S1














































1 1 1 1 1 1 1♦ V I I I 1 1 1 1 1 ♦ 1 11 I l l t l l ^+ I I I t I 1 1 1 I I, 1I	 III	 11.	 III	 III	 III	 III	 II.	 III	 II 1	 II	 I	 I	 +	 1
♦
+
r •	 • r r /
+











K [K+ K X X x Jx  xWXXXP
111	 111	 11 11
J.
1	 11 0 	 111	 1
T 
i li iIy i
fll u u u
ii.l.l it
w  Li u u.
1	 111	 III	 111	 11♦ 1I1	 111	 111	 1
• • • • •
x K K x
K













^	 1	 I	 1	 I	 I	 i
.^	 I	 1!1	 1	 1	 1	 1	 II ♦ Ill	 1	 1	 1	 1	 1	 1	 1• lil	 1,1	 1	 1	 1	 1	 II ♦ 1	 1	 1	 1	 1 1 1	 1	 1	 1 . 1	 1 1






































U.16 i l u uL♦ i ♦
u4l 1.1j uuu wMMMa u M M














11 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1 1	 1♦ 1^1 1
JPL TECHNICAL REPORT 32-1305	 221
K xIK In Kilt 1 KIK x1K Kilt xIx 7 T xIx KKK xIK xIx x1x -F + xIx xIx x1..; 
Kilt x
1	 1 II	 $ I* 1 11	 I II	 III	 III	 1 I. III	 1 11	 III	 111	 11♦ 1 11	 111	 111	 1 11	 11♦ 111	 III	 oil	 oil	 1 1• III	 I
1	 III	 1	 1	 1
S11i2z
y y y y y y















1	 111	 111	 110 111	 111	 1
A. J. i w
w 601
♦
x x x x




11!1	 11♦ 1 i1
	 III	 1!l 11
!	 I z











W y y	 ♦ 	 J. A. i	 .	 ♦
i
W y 60	 A. i
u6jw	 M x
V




















































{ X K K
♦
viii ♦ ^ i	 III	 Iii	 III	 II♦ III	 III	 III	 ICI	 II+ 011	 010	 111 111	 1








.^ ....... 0.45Q^N 3t16F 
6UL O7.	 -V.44246654F 01
4JL	 91	 •A . Ih23JNtlt)E	 Ol	 i
6	 F.-Uj	 O.1r94fi9	 L	 0U
I	 11 !•	 1	 1	 1	 1	 11	 1	 1	 1 !•	 1'1	 1	 1	 l i l	 Ifl	 1♦ 	 1	 1	 I'1	 1







•	 '•	 A. i	 u	 606JW 6J
A. 1 A. lid 1.'1 LA. 	 did	 W^
^I 	 uu	 ww
i iii V	 u	 ^	 W	 ^
.1uuu
• I•
K KXXXXXXX^XK	 X !1K KXX • NNKX
i	 • •
•• n x n x X n n
t	 w	 s




', 1 I CII I	 i	 I	 VAIw
Ll'..Lr! -
Y
A r ;1L FIf	 u.14^)•')7 i-U l 	U.6/t1441w,MS	 'Itl;,2	 i.	 0
I	 I	 ^	 !	 V




• NY. Z  A.
•i	 • i i
i	 i t	 1	 u u u u
•	 l iii i	 i	 •A,
.L ii	 u	 1..11.1 u1.1U	 V W u
1 J. J. A.	 J.
.Li i	 u u u u u	 u
uu	 uuu
uuuu	 u
U6)1„)	 ♦ 	 ♦ 	 K K K K X x
x x n K x x n n x
X X K x x x x






I	 l	 l	 l	 i	 l	 l	 l	 l ♦ 	 I	 l	 l	 l	 l	 l	 l	 l	 l	 t	 l	 l	 l	 l	 l	 l	 l	 l	 l ♦ 	 L	 1	 1	 1	 1










224	 JPL TECHNICAL REPORT 32-1305




































c X x 
X X X 
x-
•














0 	 1 11	 ► 1+ 1 11	 1 14	 ► 11	 ► 11	 ► 1• 1 11	 1 11	 1 11	 1 11	 1



















K K K K



































x mix	 + i











JPL TECHNICAL REPORT 32-1305
	 225






















K7K K K KK 04 KKK
♦ 	 ♦ K K K	 •KKK K
K K	 K K K KK K	 K K K K
K K
I I I I ' 11 1 II 1 1♦ 111 1 II 111 1 II 11♦ 111 1 II 1 II I I I 1 1* 111 oil 1 II I





















































c i 1 .
uu^
r •,
c  x XU
0












1	 1	 1	 1	 1	 1









♦ 	 (	 ♦
x K x





















+ x = ♦ vu
1xs v un












I	 1 11	 111	 11♦ 111 	 111 11 ► 	 1
♦
I
► ► 1 ► ♦ ► 1 ► 1 ► 1 ► , ► ♦ ► ► ►m
c	 v
10	 ^o
















1^ 1	 1 	 	 1
1
1	 1♦ I	 I	 1	 1	 1	 1	 1	 1	 1♦ 1 	 1	 1	 1	 1	 1	 1I	 III	 111	 111	 1I










x X x	 x X i
X















1	 1	 1	 1	 1
I
I


























^• • ^u xx




X X X XXXXXXXX
X X x x x x




1	 III	 1	 1	 1♦ 1 	 1	 1	 1	 1	 1	 1	 1
x
X 1
1 t A. A.
J. i
x x x x •••	 U









x x x x X X x x
x x x x X
xx^
i


























♦ x x x x





1	 1	 1	 1	 1	 1	 1	 I^
a

























{.) N • 1
I















W • N J. i
u	 N N y




u uuxx x	 •
ouzo





x  XI X1
xxxxx 
x x x x x x
Kx xxxx+	 +
































111	 111	 1It I
	





















1	 111	 1 + 1	 1	 1	 1	 1
111	 11
JPL TECHNICAL REPORT 32-1305









































x x x K X X x/
•
M
1 1 1 1♦ 1 1







i	 I	 ^	 I	 I	 i	 I	 !	 ^	 t	 1	 1	 I	 __,.	 t
PITCH	 YA%	 ROLL
-trrc^;uF





-5^ : k21.3.S.34Lt_41_.__...__.-.i1.e^S11M11111 TAL
__
tOW400	 DIY L 1i4ST	 SCUAM	 0.1OUI8451: OL	 -U.803C123E 01	 -0.33627846E 01
tNS FKAL	 LF	 PAW oi l 	 'I	 /l I	 5 9 -0	 O.H2067431F-nl	 0.213U9q5SE 0
1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1
• ♦ ♦ •
v o^ o 0
s sx xxgsi
♦ y w w w w ♦
t i u V V V
t Z i I
N
A. i
No M 0 N N N 1 J x i x
u V Y x x
6J W U W&.V t '
• ♦ ♦ ♦ 1
V i V
I
V V i i i
u V
♦ ♦ ♦ ♦ • • • •
• • •
X X X X X x X% K X X X ••
XK XX KK XX K ••X X K K X% N•
••• K K K X K%of
• • X X K K
•• K X K K K
•
♦ f f • •
1 1	 1 1	 1 1	 1• I I	 I I	 I I	 t I	 1 t 1 1	 1 1	 1 1	 1 1	 i i 1 1	 1 1	 1 1	 1 1	 1 f 1 I	 1 1	 1 1	 1 1	 1 ♦ i













,,64.4. A.uv i ••
A. t r r
uuu u G.I. xiT:L • •
x NNr•G u u





































































♦ xXK x x x
x
i
I	 1 1 1 1
	
♦ 1









































X K x K K'
xK X♦ x
xrr
M• • • • N N N
S T U U • ••♦ N
x • •
x Z O N M X •••••















































x K K x












s u	 u U u























n r• ^► ti co
































































































I	 I	 I	 i	 i














L u V	 +
+ A. 	 ♦





• N X	 • •
K	 •
X 













































:^_^ u I	 jouoxl










• • • • •
























1 1 1 1 1	 11+
	
1 1 1 1 1 1 1 1 . ► 1 1 1 ►
 



















1 ► 1	 1 l1	 1 i• 1{ 1	 o il	 I I I
	 1












♦ 	 +	 ♦ 	 ♦
UUU
	 Ou U U U 	 UN.IU U61	 U U UUOU U U U u U
	














♦ i v ♦ v u* u
+ ♦ ♦ = i ♦ 1 i= i2 Q U O U O O x S Y i ii i i ii SiU U 1 ii i I S 12xx SS IS i 413.4.ii J. 11
x
•••• A. z lr T.+
0 • • M 1 • • •
• • a • •
• • • • •
• 4 • • •
♦ t ♦ + • • • + • • + ♦ '
• • • •
I
+ ♦ + ♦ ♦ +
f	 l l	 l l	 l l	 l l	 l f l 1 1	 1 1 1	 1+ 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1 1
ri
1 I	 l l	 l l l	 l l	 l l	 l l	 l f l l	 l l	 l
^T G V) N
l	 l;
v ul w w N
v as w .. z 1
Of N N






































































JPL TECHNICAL REPORT 32-1305
.	 1	 Ir •
•
Z • •	 Z T
C2u 1*4II•IM n0M • OS=S Z SS=	 Z=
nw	 u • u• •	 uuuu uuwuu












	 1 11	 1 1♦ III	 o il	 III	 III	 1 1"1 5	 III	 III	 111	 1 I+ 111	 111	 1II	 111	 1 1 6 111	 111	 111	 1
j
1,1	 111	 1	 1	 i	 • I I I	 1










Ix	 I	 +	 it
x jx x K
ulu u x u pppx















x Z S Z Z
u
UGiO (00
x K x X
xx
I l i 1 1 1
























I I 1 1 . 1
I	 1 II	 11 1	 11
I 1I1 I ► 	 I  I
	
l+ l l i t	 l l	 l l	 l
	









Z Z Z XZ I i i Z Z ♦
J. iii A. J. A.1 1
u u ovuuuuu ou"
00 000no.c^ ouu






























1	 1 1	 1 1	 1 1	 1 . 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1
i
.
• . • A.J. J.I i
J.
i A A.6 iii i 1 i i A
J.
u i W X
i .16 l i i
J. A. i i
u
6J VwWV W XW K IXJ
*= K Xx u u u W x
V U u X X X x ♦ +
K /L













i^; I^	 ^	 I	 !	 i	 l	 1	 i	 i	 1	 1	 l
P1Tll	 VA n	 BULL
,IU-4,ut	 LI h 1 TS
	
Akl'--UPPL 't	 -U.7 /7'l li llukt-	 11	 - 0.113491i20 Tt.	 01	 -0. 32U y 14721:	 0111)nl rt	 - ice .	 /h54 i. 01	 -g19k 47'AUL-1L._..._=.1l
	 U. L 01,.pVL-( A$T S,:UAtIS	 -o. 111P)	 IL U I	 -0.96L266G6L 01	 -U.4472 1234E UI







	 o9e)	 75166k	 00
^J
1	 1 . 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1±. 1 1	 1 1	 1^1 1 1	 1 ♦ 	 1 1	 1 1	 1.1 ► 1	 1. 1 1	 1 I	 1 1	 1 1	 1. 1 1	 I
♦ ♦
+ ♦ +I. vu
••r
••• I K K K K N M N N K N N K N M M N N K N M N K K M N
• • • KK KKKlaKKK A.
• ••
••• K K






Y V u i i t i y i
IIZ
Y
Z Z Z Z i
y
iii i ZN M N M K M M N N Y y Q Y y Y x Z Z J. A. Z
K K K N N ••• i A. Z A. a; A.T i N N K u y N M N r • M y
+ K K K K .6 J. 1 A. A. ♦ ••• i ♦ + ♦ •NKN""6fWw V Y yVV • ry V V Y N M •••
• • •
y r • •
r••
•
+ ♦ ♦ +
+ • • + + + +
+ + + + + +
+ ♦ + + +
1	 1+ 1 1	 1 1	 1 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+ I l	 l l	 l l	 t l	 l ♦ 	 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1
u1 N w ^1 Wr W%
^O
Ln
































	 o i l


























• V ^' V V ♦ V V • I•V 61 V V W V V V V W • i V V V V V V V V u V V V w V V V u V^V V
K KN 1% NXwNN V J. V1 A Kim K KK K RKKK
^4 MMNKK
J. 1 J.
.16 A. 4 r R I K ZYNMNNM ^; z " i tZ =YtiijZs1 Z iiZ 1 1 KKKKK KKK 1






























I♦ 1 1 1 1 	 1 1
+	 I	 i
uu u
u 1.1 14.1	 V V











ii 13 ITr1	 VAN	 kUll
TC<,.11	 llhlf,	 Akr--U0PkA	 j.54231250t	 01	 —0.495160111.	 01	 —U.3b6311251	 01
Lt.VlL	 ).1%947539	 lil	 -t1.tl73067881	 01	 __ J21945u2E	 02.
TOR(,)L
	
RY	 LFAST	 Shc'AL15	 ('.17)L99441e	 Ul	 —U.6916"94SF	 U1	 —0.L90763'11L	 Jl
10S
	














+ f f + ♦ +




u 6J u u i
x x uuauuuxu
J. J. J: 4r^uU+
 A.iSili + + +f
1
111 J. A.J; Wwuuwwu Wl A. A. l J.J. w w w w u 1 i
uuuUUUlJ. ix
L 1 x 1 A. x 1''
u UUU ^. xxi_









 x K •
xx rr
I •••xxxxx
x .a • •












• r x x




• • x x
• • X K
• • xx
• • • t f f I + +
+ ♦ ♦ ♦ •
i l l	 l l	 l l	 l l	 l t	 l l	 l l	 l l	 l l	 l ♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1
v ^ v w cv w
.► w ry al m
^N co O 9-4N m m m m
P P P P P
{
v l II	 1 II	 1II	 1 II
III
JPL TECHNICAL REPORT 32-1305	 234
1
^L

















1 1. 1 1 1



























































♦ 	 ♦ 	 J	 11
1	 u u
=SS	 u




L:L 3:= S SS S	 u
s s	 u u
V
uuu	 x
+	 ♦ 	 +	 x
































• M • N= • • • N • N
==O O O O
SS















































1 1 1 1♦ I I I
1 1 1 I	 I ♦ 1 1 1













I	 o il	 1	 I	 1 + III	 1
;


































11	 III	 III	 114 III	 III	 III	 111	 114 III	 III	 I II	 I































































































































































1	 II+	 III	 III	 III	 1
If ♦ I I ♦ I ^'
I	 I ♦ 	 1 1 1	 1	 1 1 1^1 l	 i	 l f 1 1	 1 1	 1 1 1	 1 1 1	 1	 1 1+	 I l	 l l	 l l	 l	 l l	 i	 l l	 l
242









JPL TECHNICAL REPORT 32-1305 f1-„C ''






















































































































































II	 11+ 111	 111	 111	 111	 1

























X x l x x I X x
!	 I





















































•	 •il• s I
s	 • •	 • • ^












^T N PN N N
r
JPL TECHNICAL REPORT 32-1305
+ III	 1
♦
x x x X 7





• • • • • • I• • I• • • •♦
•




1 1 1 1 1	 1+ 1
♦
I	 III	 III	 11 1	1 1+ 1 11	 1 1 1	 1 11	 111	 1 1+ 1 11	 oil	 III	 1 1 1	 11+ 1 11	 oil	 11	 1 1 1 1 1 11	 1 11	 11+ 1 11	 111	 111	 111	 1+ 111 1
uuu u u u
x	 noon	 u	 u i
xxxx
oou Xx=Xxz s s
Ti:l1	 yx x^x,
A. y
• ♦ Ir 
r Ir + •Ir •I• •li •I• •I
0000 0
	
♦ 	 u	 •
A. y y	 y u4 w	 u W u 6J u
A x l y y
xxx MS 	
xx sTx u u
.614 x






I	 l l	 l l	 l l	 l t l l	 l 1 1	 1 1	 1♦ 1
i
















t x LL yIlllfxxxt x
u u
























11 1	 1	 1	 1	 1	 1
It NI
JPL TECHNICAL REPORT 32-1305
I	 III
	 II ♦ III	 111	 111	 11


















t l ♦ 1 1 1



















C x 9 c u=u u u
. N x x N 0 S Q
= N

















1 1 1! 1 1♦ 1 1
	
1 11 I 1 1 1 ♦ I
	
1• •	 xx























I	 I	 I	 1	 1	 1I	 I
	 1	 01 ► 11I	 1 I	 II I	 I
I















.6 A. 1 A. 1	
1
`	 ♦ J. i A.	 .16 1
x
s






















































1	 1 1	 1 1	 1• I l	 l l l	 l	 t l	 l ♦ I I	 I I	 I I	 I I	 I. I I	 I I	 I t	 I '1I ♦ 	 1 1	 1' 1 1	 1 1 1	 1 1	 1 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1
v 0 W N
1	 II♦
IH
V 41 Y1 A
nj r w rr 1
y















































K X Kx u,
x
I X K X+ Lj Lj 40U X;x










111. III	 111	 111	 111	 11.	 111	 111	 III	 111	 Ili 111	 III	 111	 .I





















•	 x •X K K






t ^ t t
1.........1. I ♦. I.III III I ♦ III. I.
JPL TECHI























♦ 	 i == vWu	 +	 +	 ♦ xx
	
l i i u u u	 K K K	 u
uuu	
jKxx
uu	 %% x	 uis,
0 UP K	 U
szK
/^ A	 w	 Id V V A. t
+	 +	 + % xx	 .l:i + UL20
	 V u +	 iXx	 23.	 2Z
	




x x x	 • • •
xX	 •••at••
x A4
• • • • • M N





































y M K ,
u cv	 a,
A A A





















1	 t	 1	 1
i





1	 1	 1	 1
I








N y .6 A.
u W y y
u ld u y
!	 Ix KKK
K K K K












1 1 1	 1• l i 1	 1	 1 1	 1 oil	 1.• 1
I






y i y uluu	 ♦
V LI
+ K K K R N N V KK K K a y yKKR	 =s	 v
Y y y L
•••
I l i ♦ 1 1 1 1 1 1 1 1 1♦ I
i
1	 III	 1!f	 1	 1	 1{• 1'^1	 1














































JPL TECHNICAL REPORT 32-1305	 249
I
























1 •1 •/ M K K

































1	 111	 1I+ 1



























1 ► 1	 1 i^	 l	 1	 1	 1
i
Ii




• •^• •.r• •yiif^



















W J u	 i
	
u ZA. y'Z 1 	• • • •
N • • • , • • • • • •
x x1 c X11 c 
^ ' I	 ^ I I 1
w









1 1	 1. 1	 1 1	 1 1	 1 1	 1. 1	 1 1	 1	 1 1	 1 1	 1 . 1 1	 1 1	 1 1	 1 1 1♦ 	 I	 l l	 l l	 l	 l	 l l	 t	 l l	 l l	 l l	 l
uuuu u
x x¢xx u uu uoN
x xx xx
O O O O N N N N N
xix V661j♦ w ♦ W 44" . A.iii ♦ • •
N N N N M U U U U
A A K A M K A u U U U u t A. J. A. J. A.n K Arc iiK X K U U 1:4 U U U u x l i J. A. ••/
X x X K X x/ /•••• i i x x
X X x N M• xM A K / • • •XX • .. . • • Uu UIi Uu♦ K A A • • • • • • ♦
• • • • •rN i U u 6 u











♦ ♦ . It . 4
4 4 ♦ t t ♦
i
I	 I I	 I I	 I I	 I f	 1 1	 1 1	 1 1	 1 1	 1 4 1 1	 1 1	 1 1	 1 1	 1 4	 1	 1 1	 1	 1 1	 1 1	 1. l l	 l l	 l l	 t	 1 t	 l	 l l	 l l	 l	 l	 l l	 t	 l l	 l l( l	 l
N m O W N
-1 N IV nI
w cm
N N N N N N
P4 -1 M N
JPL TECHNICAL REPORT 32-1305 251
i
1
I	 I ♦ 	 1 1	 I I	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1
♦ .
+
r • r1 x L X x l 1U l A. i 4. J.*
.6 t A. 1 1 1uuu
uuu i
U u U U U

















1	 1 +	 1 1	 1 1	 1 1	 1 1	 1 11	 1.1 1 1	 1 1	 1
252
11♦ 111 	 II
	 111	 111	 111	 1;1	 11 • 	 1	 I	 1	 1	 1	 1	 1	 1	 I ♦ 1 	 1	 1	 1	 1	 1	 1^1	 1♦ 	 1	 1	 1
♦ + + •
• • r •
+ 1 + ♦ I +
. i l ii J.1 A. A. 1 i
X. 1 A. 1 i) J.
Ju U 'x A. -t
-x
x Y i
uuu u^u + + + xssx •
A.
u u
u u u u U u U U
u uuuu
O O V U U
uuv v u
+ + + + + U
C K K X X
K K
X

















I	 l	 l	 l	 l+ l	 l	 l j l	 lI
•
♦ 	 i A
i
J.A.

























1	 1	 1+ 1	 1	 1	 1	 1	 1	 1
i
+ • •
i i wi	 wJ. A
r i	 ^
	





1	 1	 1	 1	 1	 :It 1	 1	 1
..•.•111•..
i 11 Ali	 i i
O^
UUUuU u 
X XIX XIX 1^I>^ 
xlx 
xl



























































♦ 1 1 1 1 1 1 	 1













S 9 Iy A
y u u i
y






















I	 l	 i ♦ 1 1	 1 1	 1 1	 1 1	 11


















































I	 1 ► 	 ► 1	 1 ► 	 ► .	 I ► 	 1 I	 ► ► ► 	 1 + ► ► 	 1 ► 	 ► ► 	 ► ► 	 ► ♦ 1 ► 	 ► 1	 ►
I
► ► 	 ► «	 1 1	 ► ► 	 ► 1	 1
i











tJU V uuuu i J.
+ . X i x
:2 O UO O _
J:11 u I I uu J.
i• = T S S S
• z
• • as I.























••1	 •	 • • • •	 f















I(	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 ^	 f
1I w.	 VA v.	 ROLL
TCk61,t	 LINII,	 AKF--UPP!.K	 0.11'a26531F
	 Ol	 -0.7649CH69t	 01	 0.27993464E	 Ol
LGNLi1	 __0.	 3')4H^5L	 )t	 -0,1245?.55.IE
	 02	 _=.0.14j?j6e9EA




F I W I N if	 P ARAI4
	f l l	 0.7U22374UF -0 	 ^Qs741429 4t 	-0^	 U.L2746H T^ OO







+	 u	 uu	 t	 +	 •uuuu
x X K X M M X M N x x K X K x x M M N N 	 K X x x x I L •. M44 M K x X x X x K M M x V{ x X	 i A,	 K x x K K x x x X
u6/uu 6l	 iii A. 	 V	 N60	 xx x 
J. i A. A.
u u	 x J.	 i 1.1 a	 w w w
t	 xs
x=	 s	 uou u
x s	 i	 i
i	 s i	 sii	 u	 u
A.A. i i	 +	 •	 +	 ♦ 	 1
. A.	 A. i i
i	 i




• r • • r
•r•
•••rry
• • • • r • r
r••
f	 +	 ♦ 	 f	 ♦ 	 f
t	 t	 ♦ 	 +	 t	 +
1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1(	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 1	 I	 t	 1'1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1♦ 	 I	 l(	 l	 t	 l	 l	 l	 l	 t	 l
In	 In
Kl	 m
t0	 O	 tv	 In	 r.	 u.
I	 n1	 M	 nl	 ►^	 1






















JPL TECHNICAL REPORT 32-1305 	 255
I	 '
1	 1	 1	 1	 1	 1	 1♦ 	 1	 1	 1	 1	 1	 1	 1	 1	 1+1	 l	 l	 l	 l	 l	 l	 l	 l	 t	 l	 l	 I'1	 1	 1	 1
I
♦ 	 •	 f
ii^
x x
X K x x x K
X K K K K K X X X
XxKx
^	 xKKK
i^ 	 U	 K XK
♦ 	 t	 X x X
!U 1 0 0 0 U U U	 x x K I n .^
',1	 li	 uuuu
A. 1 1 1	 U	 U	 •• r
i X i i
	
• r•
W u	 • r • r
a	 x	 •••♦ 	 u u u	 N••	 fJ. 1	 r • •
••• • i a U x u v
••••••
	 t	 1	 1 A. 0 0 0
•• r r•••
	
= a a U U	 U
S S	 S O x
A.	 A.	 6d u u





























K K x x 1

























III	 III	 Ili	 11+	 111	 111	 Ili	 1 1	 III	 oil	 111	 11+111	 I
I	 I
















1111	 III	 If+	 II
xIx 




























I t	 (	 +	 1 217
a	 a	 J. l i A. X. J.
X X
J. 1 1 L
u	 u	 d U w'1 0 u u j
xQ N It OU U0X
R R
♦ 	 X K	 i
X X Kx
X X x x
^	 I	 I	 I
+
.	 .











































1' 1 1 1
1 J.






xxxxxx x x x K
+























o ^ u u
n sSS




• • x xN N















1	 r'1	 1	 1	 ► ♦ r I	 r	 ► 	 1	 1	 1 1	 1	 1	 1	 1 1 1*(	 1	 1	 1	 1
•




TLR,,'U' LIMITS AkC— UPPI-li 1).204j153jF 01 —0.ti^.1pblok ol 6 7 5
LGWh 11 U.1b56778U1 90 _U911022159t- 02 O•25562642E UO
TU < f L ^ AST jl!i? iW L 199 t 76 1 k	 01 . —9s?.13,397-86f, -01
K N S t	 I, t l:R
I 
F i 1 1IRAP 0. f 4u04 545L—() 1 0.7471 732 /t— U 1 0.235133158t 001-11
♦
♦
♦ ♦ ♦ ♦




4. .6 A. 4; xxxx
2. pt
+ + + + +




xxxi i u ki f6i w u
xx
xxx m L M X u Q u W
x x♦
x
x x ♦ a: X. ♦ u Q u w
J. A. A.
sc x








♦ ♦ ♦ ♦ ♦ ♦ ♦
♦ 1 4-	 1 1	 1 1	 1 1	 1 0	 1 4 1 1	 1 1	 1 1	 f I	 I + I I	 I I	 I I	 I I	 I +	 I I	 I I I 1	 I 4 1 I
in N m N ul
-1 w










111 V III III 1 ^
i	 I
I	 i	 I I
1	 1 ' oil	 I	 I	 I i ♦ 	



















	 I	 I I I	 I I-
I	 I
'	 l	 1	 1 l 1	 1	 1	 1	 1	 1 . 1 1	 1	 111	 1
0
ui	 u.v
L2 xx v 4 °' I
o s
xsysxp I I
► • u V 1 d y y + u ♦+ +
K ^6 K K K K K K K K K K K K K w K K K K K K K K K K K K K K M K K
^ y ^
K K K K K K K K
u v v y i K KKKK Kyyy K
u = 1=u^u
u u u ui l l
i t y u u











► ♦ ♦ ♦ 	 i ♦ • • I ♦ islyi I I	 / I•	 • •
• •










1	 I I I	 I I I	 I I I	 I I +	 I	 I	 I I I	 1 I I	 1 I I	 1 I+ 	 1 II 	 1 1 1	 1 II	 1	 1	 1 I+ 1 I I 	 1 11, 	 1 II	 I I I	 1 I +	 1
260
I























I	 I I I	 I f l
u^
f	 +






JPL TECHNICAL REPORT 32-1305
i




































































1 1 + 1 11
	
1
1	 11	 II	 1♦ 1 	 1	 11	 1	 1	 1'1	 1 , ♦ 1
L
I 	 I




• •	 1 X x KIK
1	 KIx x

















1	 1	 1	 1	 1♦ Ill	 1	 1
	 01	 1	 1	 1. 1






















I ^ i sl	 uuvu

































	 I	 I if	 I 1 1. 1 1 1 1 ►► ► II I; III 1 1 11 ► 1 I' ♦ I I 1 1 I  I






















V W J. A.
u
u























C X IX XIX $4L K  X IX SIC IX lix . 1" 4 1
	











1	 111	 111	 11











1 1 ♦ 1
1 1 ♦ f 1
i
L 1 1 i
•	 o















X X x x X
X x
I	 ", . K








































x x xX X xR x
x







• • • •
r•re•
O O O OU O
u V d A. u u u J. u a N u u 6J W W V u u v u %J




































+	 i	 I	 I	 oil	 IIfit	 111	 11+111	 111	 $if	 11	 Ii
I 	 I I I o i l oil 1 1 1 1 1 + T o i l o i l III
^ I
r
















	 1 1+	 1 II	 III	 III	 III	 1 1 ♦ 1 11	 o il	 oil	 111	 1 I+ III	 111	 1
i	 I
I
1 1♦ I I I 1	 1 1
+
xIX K 
I X X X XxI K x K x x Ix 
xx,xx I xx xx xrx x X X x r x K x 7 C x
v
!




























+ + + I• u u + x +I




V uV 1,l	 1..11,.1 V u^► • • • • • • 1.1u a L!
+ + • • • • • • • • • _ _ = T + + +
V U U Q u V u U T • t Y••• Y M M•
J. Y • • • Y • • • • Y • :.
T T T x 7: i Z 2 Y u i •• M•••••••••
= S = S
S =
Xx J. S J. J.
4 1
1 I1 +	 1.1 1	 1 1 1	 1 1	 1+ (	 1 1	 1 1	 1 1	 1+ I I	 1 1	 1 1	 1 1	 1 +	 1	 1 1	 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1
U1 %n ..I rt1 T ^%
m v ui Ul
N -T W
01,^! N N





JPL TECHNICAL REPORT 32-1305264







l	 1	 ,, r'
















1 1 ♦ 	 III
^
1 1	 1'i l
I
II 1♦ 1^1 1 1	 1 1	 1^1	 1
I




1 1 1 1 1	 Ili l
I
III t • I1 Ii 1 1	 1 1 1 1♦
j
1











K K X X X X N N N M U^ V I +X X^
V
K K X x X









+ v Q + J; .6. Al I.	 J. i + u u	 u u u tip 61
I

















+ + A. A, J. +iii 1 + luuuu uu ^ ♦I+



































1	 1 1	 1 1	 1 1	 1 1 + 1 1	 1 1	 1 1 1	 1+ 1 1{ 1	 1 1	 1	 1	 1 +	 1 1	 1 1	 1 ' I 11 1♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+
1
II
w r m rp ull .+	 1
IV rV m ni W ul	 I
F. cr .+ m u\ F-N N m m m m	 1








• •I 1 •
	
1	 1
JPL TECHNICAL REPORT 32-1305 265
11 ^1 1 1 1 If 1 II fit III 1 1 Tollf III
i
w w u = u
u u w w«wwC	 f S S i	 fXx wwri
x =ii! W W W
^L it 4.XXx
x I	 Xf • r • • • r • • • w X • • • r • • • • •
































xxx+X.cr u uuu u fyyy nn
z i u u u xxi x 
.L lil u uu +^
S 4.X. L WW U x x x X
= S S w U u O X
x x a:
u uWu













	 JPL TECHNICAL REPORT 32-1305
'1













































t l l l



































M	 111	 III	 II











1	 1 I I	 oil
1 ^ 1
	













r • • • •
♦
x x x x x x x x X
♦
1 1	 1 1+ 1 1 1 1 1






♦ in	 i i
A. i A. + i A.
u w 
u i 6a  ki Nu
U u
♦
• • r • r • • y • • 1
r
♦
X X X x X X x X X X x f
t









JPL TECHNICAL REPORT 32-1305
	
267	 it	 1
! 1	 1	 1	 1	 1	 1	 I	 I	 l	 l	 l	 l	 l	 l	 l	 l	 i	 i	 l	 i	 I
LIt:H	 YAW	 r. 41
tlK	 ut	 I.LNltS	 4K	 --Lr'1'^K	 n.L'tllnu-+L.	 'll	 -11.90410616t	 AL	 -U	 1l4? g hO4E	 OL
.^3351,II&1,_U,j.,,_.-u 	 114494liIf a2	 -tj^_ll 9iUlE	 U1
'
t(;.i U,: 	'Y	 LL%Sl	 S 3J1..LS	 /'.LO?r!	 19L	 'IL	 - 7.Lt'341lVIC	 6I	 -().bl926155E	 UL
/N3 J_._ i	 <	 .:h . 	„! A! - _f 1.1.	
-	
_	 1_r fU'	 - ).L	 _	 1 .757h5.43,t-0l	 oayt.$514,42F	 11u







Q A 0 0 x x x
X.











MK♦ ♦ • J.A. A.-0 ♦ ♦ • • • • • •I•
K K v y • • •i i 1 t^ U; • • •
x K .6 L J. L 6J w• w 6J y
x x K K ••••••• Z i i
x KK x & y U 60 y
• x x ♦ ••• i S Z Z i w w
• • • •




• • • i J.y yM • • • i u yA M
= = t S
• f i ♦ • •
f ♦ "r ♦ •
f f ♦ ♦
1 1	 1♦ I l	 l l	 l l	 l t	 l f	 1 1	 1 1	 1 1	 1 1	 1♦ I 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1
.. IV V 1 1 ^







1	 I	 1	 1 1 1	 1
i
















1 1 ♦ 1
	 1 111	 1
I 	 ^ i
I
11	 1(i11	 I 1	 1 1	 o i l
u
i y y y
S SS Uzi
1






































111	 111	 ill	 111 1












1	 1 1	 1. 1 1	 1 1	 1 1	 1
►





K K x K x x x x K x x K x K K KK x :::
•

































•••• x x x
• • • K X X K
• K K K
• • K K K
• • X K











W W u W IJ
.G
W AJ




..	 ► 	 ► ► 	 ► ► 	 ► 	 ► ► ► 	 ► 	 ► •	 ► ► 	 i ► 	 ► 	 ► ► 	 ► ♦ ► ► 	 ► ► 	 ► 1	 1 ► 	 ► • ► ► f I ► ♦ I ► 	 ► ► ► I ► 	 4► 	 ► ^•
Y^







`, W W W W 0 +
II
I x
I	 1 I j
x K





• I 1 KKI u
• • I ,KKKK• ^ C7
• • K
K K 6j 6j
i • X K A.





A. A. uuu • vi ^,LU • • • •
2 i i i U 12 x'U s
••••
I




























































• •	 x x
A















































































x x x x x x
► •






























x x x x x x x x l
•













































.	 1 1,	 ,,, ,,,♦ f	 f	 1 1	 111 11 1+ 1 1	 11 1 ♦ fit 1
272
•















t	 1 + 1














i i 1.1 1d


















A. i i	 •
uu 61 ••
• •	 i 1





♦ 	 I	 I	 I ♦
1	 1





♦ 	 I	 ♦
1	 1♦ 1 1 1 1 1
	
1	 1	 1 1♦ 1 	 1	 1	 1	 1	 1 1 1	 1
^	 I	 a
♦
♦ 1 ^ 1 1 1 1 1! I t V f I I 1 1 1 1 1 1 1 x 1 1	 1 1 1! (1 l i l l l l l l l l l h 1 1 1
,I
I


















• m il e •!
i•
K MIX X+X
x xl	 I	 I
I
i













































1 1 ♦ 1
.i







































x x	 ^	 I ♦
x x
i




M M M M
•
•
I	 I	 I	 I	 I	 oil	 1
	
4	 I

















♦ 	 i ♦
1	 i




♦ 1 1 1 1 1 1 1 1 1♦ I I	 l l l	 l t l	 l ♦ 1 1 	 1 1 1 1	 1 1



















































































































	K 	 r w 6u







U w w u	 K
X w •	 xJ y y	 • •	 x























+	 1 1 1	 1 1	 1 1+ ♦ 1 1	 1 1	 1 1	 1 1	 1 +	 1	 1 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 111 1♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1 t	 1 1	 1 1
n J v W v m
ry w m w ul
ry m m m 11 .^
r r ti
















+ 1 1 1

















































































































































1	 1 + 1	 1	 1	 1	 1	 1	 1	 1	 1
I
IIi

















r r r • • • r
♦ f
+









































































































II1	 11t 11111 ► III}IIII
I













1	 1	 1 i f 	I	 I	 I	 I	 I 1  1 	1	 1	 1	 oil	 I1111	 III	 11
J. 1




















► 	 ♦ x	 ♦ 	 X	 ♦ 	 ♦
x
XX x
xI	 x x x x x
XKXK
► 	 ♦ 	 t	 ♦ 	 t
i
1	 III	 111	 11
276
I	 I ♦ 	 1 1 1	 1	 1 1	 1 1	 1♦ I l	 t 1 1	 1 1♦ 1 1 1	 1 1	 1 1	 1♦ I I	 I I	 I I	 I I	 I t	 l l	 l l	 l l	 l l	 l t	 l l	 l I	 l l	 t
W tV O J W
O7 V IV \ O^
to
N OD m w co co
.^ .► .r -I
























1	 1 • III I^t 1






























1 I i 1 I	 1
1















I I I	 1	 1	 Ii
I





















1	 11+ I II	 111	 111 111	 II ♦ I II	 111	 111	 1










1 1 ♦ 1
JPL TECHNICAL REPORT 32-1395	 277
278
	 JPL TECHNICAL REPORT 324305









h	 t,i,I IINIIS Atl_ - yPr + I r'. +•1l "+1 +/ /lF J. - 0.134405i7 /L Ol U.11t+9l9/8E Ol
LI:rtK -0. 00,0h4t+c ^.1 -I.liIOiTTIE 02 -0.6666693OF 0I
WA A, t 1.tA;f S:4A. 'LS - .lue l.Me4t t!t - ^•lUtl •)L3Y4E Ue -u.21204W3t
U.dk6h2lllt
Ul
00t N S ar; t.f PAKAI F I 
1 l.t^t /++1141t• -It
_._
o.TG(1818BIL -01
♦ 	 1 1	 1 1 1	 1 1 ♦ 	 1 1	 III 1 1	 1 1	 1• l	 i l	 1 1	 Iii 1 1	 1♦ I I I 1 1	 1 1	 III
I
I	 I, ♦ 	 1 1	 1	 ^^	 1	 1'
I	 ^
1	 1 1	 .1	 '.
I
I
♦ 	 I C
j










^ ♦ 	 1






w N U U U I
K x x
^0Sx ==
♦ X x ♦ V V ♦ i
••• X w w w y w
• • •
• • n u u




U U1.l t=J l=IiZS
^a•1 k • ^• • •
x x • • • V A. i•♦ ♦ ♦ X
x x
• • •
• • • 6J LL6a 	 A. A. .6
I





iA. i A. i
R IX I, I \d U N M J:
R w i • ix x u rJ J.
x I
^
S N N I•
♦ ♦ ♦ ♦ X Ix x ' ♦ ♦ ^l U UII
V VVVI
'xRxx i

















♦ 	 1 1	 1 1 1	 1 1 ♦ 1 1	 oil 1 1	 1 1	 1♦ 1 1	 I I	 1 1	 1 I	 1♦ I 1	 1 1	 1 1	 1 1	 1♦ 	 1 1	 1 ► 	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1
.r
























v Ir,1i vnh RUL
.+)l4U'+u 14! oi, -0.9733'+G46E 01 0.306001a4E 01
r. - lr.lHuf,l /601 11 -0.1_13445351: U2 -0 74591316E Ul
-0.64'1214541 ' 1 ., -t,.91;9723H1F 01 -0.14162530E 01
t.71n30435L
-t , l U.H1f247061-OL 0.22105340F 00
I I
1 . 1 1	 1 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+ 1 . 1 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1








+ (. ♦ + 1
N M u u
A. ip
N M M+
M~M M p M





x+ x ♦ x x u U n ♦ +
i
I




N • 1 , • O n x xl
• M • • • • x x
u N V 0 0 0 0 0•• K K
+ + • • • • • • + x x •u • • • • • r x













+ X x + + +
xxx
xx
X x x x x
+ + + + +
1♦ 1 1	 1( 1 1	 1 1	 1+ I l	 l l	 l( l l	 l t	 l l	 l l	 l l	 t l	 l+ l l	 l l	 l l	 t l	 l ♦ 1 1	 1 1	 1
N W d V W
1 Y1 N 
N 7 P P ••in








iU^tt UI	 ''V Lcj,ST 51:IJAI.t.




Six S • • •
i x r •
U U u u u x= x •_
o n ss ss


























1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1 +	 1 1	 1 1	 1 1	 1 1	 1
I























1	 1 1	 1 t	 1 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1+
nl w v
Iv ry m





^ x a 00 0
+V V + + +u v uu
1 1 ;: A.
u uuu XXxxXn
i 1 K x X n x
W u 6J wx x x
Z x s x x x x
x x x x u u
w x x i J.
x x x X i u u w
x x x + +
xX J. A. A. u uuu
uu




xt + + I i + i






































1	 I ► 1 II ► 1
i





K KIX ^4 KIK RIR XIK XI
I	 I
I
1 1 1 • I l t
K K K K K K K K K



















1 1	 1	 1 1.	 1	 1
K K K
• R R K K R K R K K K
u	 u
u ♦ u•








































1	 1 ♦ oil	 1 1
• •I• •I• J1li 01• •1





• r I• • I• • I• r 
r r • •
1	 111	 fit	 III
	































































1 1 • I
! • •• 1







1	 i	 l	 l	 l
I
1 • I • •
	
. ZI	 Z Z
I
o ^
































k l	 1^!	 1
'I
1	 1,I	 I • 	I
a	 I
f	 l	 ^1	 1!"1	 1
'.








^ u u ! u u wi	 Iw w ^	 1.1 iV SIiZ III Z Z ZI	 Z.	 Z Z
u^usw	 ww^ vuUV^	 5 1 z^
j of	 o•
• 0^•I








K K K K^,K KjK



















1	 1 4	 1 1	 1 1	 1 1 1	 1♦ 1	 1 1	 1 1	 1 1	 1 ♦ 	 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1
I





















282 JPL TECHNICAL REPORT 32-1305
C K K K K K at x K KIK K
•
I






K K I K KI
K a KK
•















V•  N N
•





















• 111 oil	 I
i
I




u u 4 V
I	 i

























« t 1 1 1
I












41 1.1 I N V
u

























































JPL TECHNICAL REPORT 32-1305 283











1	 III	 1t1	 1
u
































































































L x1PC K	 ♦
0
.u:























































II	 11 1	 1 ♦ 1
u
X x 7


































= S S S	 • r • • •




































 I 1! ♦ 1! 1 ► 1!	 1!!• 1!	 I! 1 ► 	 1 ► 1+ 1	 1	 1 1 I I	 III	 1. 1	 1	 1 1	 1	 1 1	 1	 II+ 1 1	 1	 1	 1 1	 1	 1. 1 1
	




f C X X K K X
x x x x x
C X
O




{.! 4J 1.1	 1 1
u u	 xxx
vu u	 1
u u u	 I.
A.
u 1 i 1
x =_
x	 +
+	 ♦ 	 • • • •
+	 ♦
I	 I• 1	 I	 III I (I 1	 1	 1+ I t l	 1	 1 1 1
►
I II ► 1 ►














I  I III II I	 ► 1 1 ► 1 1 1 ► , I ► 1 1 ► ► ► 	 ► 1 . 1 1 ► 1 ► ► ► 1 I , ► ► ► ► ► ► ► 	 1 . 1	 ► ► ^ ► ! ► 1
i
W uuuu	 u	 I
A.	 L u N w w
A. X. A. 	 A.	 u uusr ss sussvuuu
x	 A.A. L
K	 L	 iL& u vx	 ♦ 	 +	 i i i ♦ 	 i.	 +	 .
n	 w w	 w
uu ww
	
n	 i i	 1	 ix	 i w u vXx	 v W .I. ii
x	 s L L J. A. A.








• • X• • • Y X
• • • • X
• • r • • X
• • • r X
ML
• r • • • x
• • r • It
X • • • r • r • • ►
X r • • •X X
♦ ♦ ♦ + n +






K X K K













111	 111	 III	 11+ 111	 111	 11 1 1 1♦ 1 1 1 1 1 1 1 	 1 1. 1 1 1 1 1 1 1 1 1♦ 1 1 1 	 1	 1 1 1	 1 4 1	 1 1 1 1 1 1
ns	 W	 N
n1	 u1
1	 1	 FN	 V	 N	 N
O	 O	 ON	 MN
JPL TECHNICAL REPORT 32-1305
1	 I	 I	 :	 I	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
I+ IICH	 YAM	 RULL
I
TUP.oi , 	LIMITS	 AItL--UPPIK	 0.115711281t	 Qu	 -0.L1U26423L	 Ui	 (1.18563511k	 01





^Y	 L	 :ST	 SQUAKLS	 0.1220 L25t	 Ott	 -Q.1L713785k	 02	 -U.2UU98024L 01
+.NS
	
I	 :Wi,	 j	 PARA, • 	i• 1 - 1_ .
	 	
U.80n45" 1F_0 	 0z8377r435E-1)
	 _	
0!1 464'l ► 1L QO
- - --	 -	 __
♦ I l	 l l	 l l	 i l	 l+ l l	 l l	 l l	 l l	 l ♦( l	 t l	 l l	 l l	 i ♦ 1 1	 1 1	 1 1	 1 1	 1 ♦ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1
♦ ♦
I
♦ ♦ ♦ t +
♦ ♦ • ♦ + + •
+ + ♦ ♦ t + +
N
N N N N M N N M N N u
t N ♦ N N u u O 4 u u O G ♦ + t
.6 1 A. J. .L i
uu o v uu uuuouuuuuu
x x x x xx xx
xxiixxsiuuuur, u u u
u u 0 u w u u u u u u





x s x xxxxxx xs









+ t X X X ♦ t • +X x x
x x x
xxxX x
• • • • • • N N N • • • • • • •
x X • • • • • • • • • • • • • • • M • • • • • • • • • •
xxx ••••••••••••••••••••••
SK + t + t ♦ +
t + 4 ♦ t + t
" 	 1 1	 1 1	 1 1	 1 1	 1♦ I l	 l l	 l l	 l l	 t ♦ 1 1	 1 1	 1 1	 1 1	 1♦ 1 1	 1 1	 1 1	 1 1	 1♦ I I	 I I	 I I	 t 1	 1 A l 1	 1 1	 1 1	 1 1	 1+ 1 1	 1
as s a ^ ry w .rY1 ..1 N N N •1
P N f Kt W O N
^" m m m m d





















u u r .^
W J u
+	 +	 •	 4
V J A. 1


















C x x x
X PC X x X
oc x x x
X X







u	 u u v
cx xxxxxxxxx
3 V O U U U
L 1 x A. x J*x J. x
 J.
x
r • 1• r 1• • 1• • I• • I• r 1• • 1• • Il
I
1,	 1	 1	 1	 1	 1. 1	 1	 1	 1 111	 1	 1	 1 . III ,	 1 1	 1 1	 1 4 1 1	 1	 1 1	 1 1 1 1 4 1 1 1 1	 1	 1 1	 1	 1. 4 1	 1 1 1 1	 1	 1	 1


















1	 111	 111	 I
♦ 1
	

















[ X M •
• xxxx






































































1	 1	 1	 1	 1	 1	 1	 1. I I I	 Ijl	 1	 1	 1 1 1	 1











U	 U V U
•

















W.	 ♦ 	 K
x
x
[ x X X 
x X X x X X X X X 
x x
X






+ u u i i1
u u











































♦ 	 •	 x x •C
xx
xx	 ui	 x













•	 u 61 u
	
n x	 • •








Sx	 • •	 u u	 x
	






dutu	 u 61 N• ^. SISxW	 u	 •^
ocxr	 x =_	 • • •
x	 x	 •
	




♦ 	 ♦ x	 ♦ 	 •N	 O	 O S S	 • •
x	 S	



















































► 	 ► i ► 	 1	 1	 I	 ► 	 II+ 1
x xl




















































r ► ! ► 	 ►
r • ♦
• 4
• • •I •
t
•














► 	 11 ► 	 111	 1









r • • c











+ u uxuui J. A. i A.
i U U 0 VI

















1	 1 1	 1	 1	 1	 1 I . 1	 1	 1	 1	 1	 1	 1	 1. III	 1;1	 1
I
li	 S
i' 1 A. S
x I	 u
=x =a)UUIUUx x x
Six x x J
e uuuui u u uuu









k xlx xlx xlx Xlx x











































u u A. U 1 M i 1
z  x xl
♦
1	 1	 1♦ 1 	 1	 1
V
JPL TECHNICAL REPORT 32-1305	 1
Y1	 ^	 I 	 i	 I	 ^	 i	 I 	 I 	 ^	 I	 I	 ^	 I	 (	 1	 I	 I	 (	 1
aI rc,i
	
Yti ► 	 DULL
t,.,ct,%'.	 llrlf^	 rHF--t,Pr i •,	 r+^,t3hhhigNl	 OC	
—u•`Ititi21hf+1)1.	 U4	 —u.43756887k
	 0103, f 	 02	 -01H9231511L	 (11
T0 ,1 0.t	 ,+Y	 U AST	 S t.t,A-,+.,	 u.0 P0 10 , 751	 p sl
_	
ti.aiSe?344.i -_^	 _.	 ..:5) . b.^!	 N	 bb4.^^^.
1
HNS




I	 I	 I	 ^	 i	 I	 I ^,
1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1. 1 1	 1 1	 1 1	 1 1	 1• I l	 l i	 l l	 l l	 l ♦ I l	 l l	 l l	 t l	 l ♦ 1 1	 1 1	 I,1 1	 1. 1 1	 1
i






I ww ww w ww i
w
• writ KIi i iiuuuivuyy •
u u u y
u K K 
K K
S I X.J. t I i • r w
li
UL7uuU1.l V KM K x• • W.





• r • r• x
A. A. u u u
K x
••••• K K i
i l i i U N u
K x
• • • X X X K
:N ULINO
• • I





• • • K K
• • x
• • • X X I
• • X X

















♦ ♦ ♦ ♦ + +
♦ + ♦ ♦ ♦ +
I11




w .r N +V






N N IV N








1	 1 ^1	 1
1


















































1	 1 1 1	 1	 1	 1 1 4 1 1 1	 1 1	 1	 1 1 1♦ 1 1 1 	 1 11 1 1	 1	 0 0 1	 of	 l III 1
• • • • • •
	
• • • •
J U	 •••	 K K K K N K K K K K K
i x x x	 ••	 K K K K K K	 ••
• i i 
N Z: K K K KKK K K	
r r• r
•• KItKKOOS
ML	 U1i ii	 •	 •





♦ 	 ♦ U L ^ v l M
♦ N N 
N
I	 III	 I)1	 off	 110 1+1	 111	 111	 111	 11♦ 111
	






















1	 1 1 1♦ 1 1 III 111 1 1 1 ♦ III 1
x

























• 1^1	 III	 1	 1	 1^
ti
x KIK







w Y Y T
N w ^.














K K x V's,  K
























K K R K K K K KI
•
♦
1	 111	 11♦ III	 111 111	 111	 11♦ 111	 111	 111	 111	 II ♦ III	 III	 III III	 I ♦ I






















1 I II I II I II 1 14 III	 I It	 1 II I11 1 1• 1 11	 111 111	 111 1 1• 1 i	 I II I II	 I II I I• I II 111	 11
296





I 111 111	 11
	
• 1 1 1
	












1 ~ K •
K K K K
K K K K
♦ 	 K K 
K 
%
14 1X  K K 1
:wou	 w- w
= s
` ^` KK	 ♦ 	 W ZisxxrNU	 wvsx

















































I	 l	 l t+ l	 l	 I'
W
























Y	 I	 I	 I	 +	 I	 I	 l	 t°"	 I	
I
I	 I	 j	 I	 ,
I	 ,





• iii ♦ uuu
vu























i i J. J. i
+ 1 1 •
xx
uouu to X x
o	 ^ u x
0o sxs





























+ 1 I 1 1 I
i






N	 (	 I	 N
• . • • 11 '1
I
'll . 1 • • 1 • .I. .








































1 1 ► 1	 ( ► ♦ 1 1 ► ► 1	 1 ► 1 ► ♦ 1 ► 1 ► 1 1 ► 1 If+ 1 1 ► 1 1 1 1 1 II♦ ► 	 1 1 1 ► 	 ► ► 1 1 ♦ 	 ► 111 1 11 ► 	 ► ► ♦ ► ► 1 1 ►
f
1
♦ ^ ♦ ♦ K XX KK K
X K X X
X
N M V
K X X x" x
X X X M N N uX X X x1 N N NM•
• N
N ••• W4 U U





l	 l l	 l l	 l t	 l l	 l	 l 1+ 1 1	 1 1	 1 1	 1 1	 1 t 1 1	 1 1	 1 1	 1 1^ t	 1	 1 1	 1	 1 1	 1 Y	 l t i 1	 1 1	 1 1	 1 1	 IIt 1 1	 1 1	 1 1	 1 1	 1
W N 41 .r V WH
l	 l	 III
I V N 1 ^► .T
m YI P ^+ m
m I m m m m
N N fyN V N
298





I	 1 t I




















• • • X






JPL TECHNICAL REPORT 32-1305
1w
1	 I













1 1. 1 1 1
I	 ^






































11+ 1 1 1
. 1
	
1	 111 111	 1
	
1	 1 + I
	
1	 I
	 1	 1+ 11 1	 1	 1	 1	 1 1
+ 1


























S S U= U U S
ZSS S 00 O OSI
• • i i l+ u ♦ u 60 ♦
u u u M N
i. 1




I+ iiiiuuu * • • •





















♦ 1 1 1
 0000 0004* 1 •
♦
1 ^ K
K X X X X 
	 1`1
	
♦ 	 X X
x  x 
Y






I X***** X +
1	 1 1I	 111	 1 11	 1 1+	 1 1
i








♦ u ♦1 4 U



























































1	 1 1	 1 1	 1 1 ,	 1 ' 1 1 1	 1 1 1	 1
1
















. 1 ► 1 1 ►
♦
♦





















, 1 1 1( 1 1 1 1


























r •I r •I• •
t K n K
1 •I• •
JPL TECHNICAL REPORT 32.1305	 301
302,
11	 1	 1	 1	 1	 1 • I	 I	 I	 I	 I	 I	 I	 I	 I t 1	 1	 1	 1	 1	 1	 1	 1	 II. 1	 1	 1	 1	 1
	 11 l 1	 1 1+ 1 11	 1 1 1	 1 1 1	 1 11	 1 1+ 1 1 1	 I
00000
	
u v u	 +	 t	 +
	
i i	 y W u y
J. 	 J.
	




+	 • 1 A. .6.6
	
t	 •	 •
ii u 	 Li••"
.64  i
	
•y w iw	 •
i	 w N	 I• $
N
	
CXXKXKXXKKXKX	 I	 / S S
	
t	 XKXKXMXXXKMXXK Kt	 •	 1.^^.i	 Siaw x wvwwwK	 1	 1
	
•I	 KX^XN NSi iI
































.i	 0 0 U
	










1 • 1 •
4	 4
	


































































A. uuu '^'^ Xx f























I	 l	 t	 l	 1♦ 1 1
	




JPL TECHNICAL REPORT 32-1305

















1 1+ 1 1 1 1




























X x X x
+	 I
► 	 I II	 1 + 111	 I


















i	 l l	 l l	 t l	 l• 1 1	 1 1	 1
♦
i A. J.














11 1 1	 I I I	 / ♦ 	 1 1	 1/ 1
I	 111	 111	 11 ♦ 111	 III	 111	 111	 110 111	 111	 111	 111	 11? 111	 111	 111	 111	 11♦ 111	 III	 I
*I





vu	 ♦ 	 zt
















	 1 I+ 1 11	 ►
 i t	 III	 111	 1 1+ 1 1 1	 o il	 1 1 1	 1 1 ► I I+ 1 11	 oil	 1
X K K XXx'xx



















1	 1 '. I	 l	 l	 l	 l i l	 ^
f
•
• • A. J. u
	
.16i± A. 	 e u u 1
i A. J. j u u u v u•~•




















	 1	 1 I,	 1!1	 1	 1	 1	 1	 II
,
♦
1	 1 II	 1	 F 111	 111	 1	 1	 1	 1	 1♦ 1 	 1	 1	 1	 1	 1	 1
I	 I• 1 1	 1 1	 1
^
1	 1 1	 1
I
♦ 1 1	 1 1	 1
I
1	 1 1	 1,
I
{











au u ucu oc
0o xx 00000
=• ♦ uvuuuii+s A.A. A. • uuu+
uldu1Gii iiii1•N1.11duil i Iii
WWI
i i A. i iV » K K KK KNM i
C u u u u K K K s i ^K K
K K K K
+ • ♦ K K • ,K K
K A K
^ K K K




• • K K
r KK













































































xrX1, xlxxItx1,x1xK rx lxxl1"
y
• A ^ ^ K	 I .
uu^^  R RRK
+crt xrc
u w x xKiL-% R
uu
uu u


















lei * ale 010 .1-0 Ole 010 	1.	 1. ]1 . 	l . 	I . 	I . 	l . 	l . .I..I..I..I..i
i;	 {
I	 1












































I K "IK KI
1♦ 1 	 1	 1	 1 1 1 1 1 1♦ 1 1 	 1	 1 1 1	 1	 • 1 1 1	 1 1 1	 1♦ 1 1 1 1 1






1 1 ♦ 1
I

















x !{ ,a K ,a 











♦ 1 1 1 1 1








^ K X X
K K
uo	 I ^O OG7 I♦.1 ^7
v
A.























G i	 x K
Ke
tKIK K K xxx
X
• 1 N ^
1 •
/














•	 K K K K
I














































^	 1II	 ► 	 1	 1
308
1 1 1 1 1 1. 1 1 1 ►











V V W + V




• • • • • • • • • •
♦
♦
1	 1 1 1
	 1	 1♦ 1 	 1 1
iI
`I
1 1	 1 1	 1• I l	 l i	 t l	 l l	 l• I l	 l l	 l t	 1^1 1+ 1 1	 1 1	 1
I+ + 4
+ f +






O G O O l^ 000 00 O co 000















1	 1	 1	 III 1. 1	 1	 1
61 U
1	 1	 1 1	 1+ 1 1	 1	 1 1	 1
i






































ft; +'.. 1i.! _LIN._LJS A Kf -_-L j ll ^_
t
--=l^sf ii^ ti ^ t,4	 0	 —=^.:14.1`2_7_.Ly./k__	 ._ ___-0el1GKG1^?ti	 _91Lf, a 	 —U.IUlIS176L	 0l	 —0.10907673E	 02	 —0.42540064E	 01
7.'.+.U ,.	 -,V	 LOST	 S(,UAttL1	 —o.67')tiJ275r.	 U')	 —0.1G476706t
	 02	 —09^H756713t	 01
'Y$	 _•'Rt':	 4h	 P%KPt	 I If	 0.74VlLl,14L—Ul	 0.7968L964E-01
	 0.22871118E	 00
I
t	 l+ 1'1 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1 1	 1+ 1 1	 1 1	 1 1	 1! 1♦ I l	 l l	 l l	 l l	 l f	 l l	 l l	 l l	 l l	 l ♦ 1 1	 1 1	 1 1	 1 1	 1
♦ + + + • +
Y
x x x x =
u x  xxxxx xx x x 
=0000 = o xx oox00000xooxxxxxoxooxxxx xxx xx x
t V u 1.1 61 u u u u u w V7 V 6P u u u u W .L 1J 6J i 61 J. A. i W A. A. J. J. 61 i M
u u u v J 6J u 6J u W u «•• «u,
• • w • i i K x,,
• • • • k.l X K M
• • X K K
• • • • x K
• • • • x x x
• • • x
• ... x x x
• • • X X K
♦ + f • • r •
+ X K +
• • . X X K
• • • • K K x
• • • X R
. • • X x
• x x
xx








t + t ♦ ♦ +
+ f + + ♦ +
+ + + t +
t t 4 ♦ + t
I	 l t l f	 l l	 l l	 l l	 l t	 I l	 l l	 l l	 l l	 l t l l	 l l	 l l	 l l	 l t	 l! I l	 l l	 l l	 l+ l l	 l l	 l l	 t l	 l + 1 1	 1 1	 1 1	 1 1	 1
V W N W J V
V nt +Y
N •+ m ut
























x x x x •
x x x x N N x x x




















u u N N w N M
♦
















• • • • x xxxx x
X X x X K x K x x x
r•
•••• x x x x x
••••
x x n x x x ♦ +Kx K x XJ. i..L lii J. L
uvuuuvuuu u
V utilV XllUyuu XXJ.xxx i S x
u uuuuuuu u vX i 1' J.u u u u♦ + l a



















I	 I	 I	 I	 I	 I	 I	 I 	 I I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 i
VA vk 	 KULL
—'# I —q P —1 --0 "1 
.I._
IH2 ,1 	 3221.	 U1	 —0.40793321; Ull
0. 44 1) toilt)dt.
	
1)()	
-0.1100 17 31L	 2	 1631h	 0179
0. 1144 i')244F	
_ 
-1,2L	 1 021 1564t	 02	 —0 .14 830 3	 6A	 i
11	 PAI ' Al-	 fit.1lu	 2,0	 kl G 3	 oLl	 I	 L	 I—PJ 5240952E 00^
I —








6j 61 0 61 w 61 w KK4..6 Lj 'i W w u1.1 Lj w 'i
.6.6 M i y, L i J. u u u 61 w W W w w mc w 6j4..6.6.6 L J. A..6 A. J. 4.6J WK300 6j u w W
4: t it .6 xxJ. K 
x u u W6ju6ju
xzx xx x♦ j ♦ Li 61 u u ww
• xx
X










w -T ul ul
cu Q -T Q U.
ri N cli im ri N












	 III	 1+ 1	 1	 1	 11
U U I












0 1, 1 • I, ^r
r rl

























1 III	 III 1	 I	 1
I
I
I	 oil	 1	 1	 1
I














c x X x x x x x x
r

















1 rl• rlr 
•Ir 4
1111	 III	 III	 I





I	 III	 111	 114	 III	 111	 111	 11



















• M M •
	















L y i yl111








































x	 x	 x x
y yi 1	 1♦ 	 uuu
u u uuu
1 l^
u u u u













K X X X X X X%










I	 I	 j	 I	 i	 1










•1• • 1 . .
+


































JPL TECHNICAL REPORT 32-1305
